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Drains of first and second transistors are connected to a low level line of an internal circuitry such as a 
sense amplifier related to determination of a potential in a memory cell. The first transistor has its gate 
diode-connected to a sense drive line and its source grounded. The second transistor receives at its 
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K*-r*fca6©«ttH)e^a:*fllA>t, ¥*#Efi8 

fit. 

[»**2] *9E«tt«3S#att> INHUME 

[mm 4 ] tnevttns^aft. 

3 <0¥*<tEttiHt. 

[mm 5 3 ttEvtHMreaa. 

8»E«I^^«ffiO^-f ><©«ffit«rBS*«£EtSJt 
&T*J£l*^a* *J:tfMBJfc«*ROJtttai*fc*i: a> 

«JB^-f >©«(a*S9E«U^;u«ttco^>f >Jc« 
*&LT, ittE»*«ttJ:D*>»Vi*fiic»3ST*fc«>o 

■r-f >^R£^tr* H2fcSi 3 co^^#:E1t^©o 

[mm 7 ] mei*x5v >*ara* 

W«Wlc«JRr*«SHI», *cfctXttE»fileI»co«S 
m^t^CT, WE«JB«JBE*89B«V"<;l'«tta>^-f 40 

8 ] t»Eflffi»£¥««. 



»M¥7-2 4 0 0 9 3 

2 

[M*E9] £€>tc> MEX-f y^>^at«rE« 
8<D*ig#E*&©. 

MMMI 10] ME U^WST»Jk^«tt^-f *- H 

H*«9<!E>*»*E«*«. 
HMMl 1] 3 MEX-Y-y^>y#R*ckrX 
ME^*-H©»«jiit»»«tttOlHK***n, 

is*^ i o o>*mfiBmm. 
#IMM:«L **r«irE*«*3W«n*«BiiBK:*a-r 

HEttl^^tt©5^f >OtttWJ±M©€ 

-f * rytftt&sts* m^m i <z>¥35#Etegg. 

ssfc, femftomjBE&^^-rsftm&mjE^^^a, 
**tfinE*«**««n*JHnBK:»a'ra»*ici6i: 

T, -t©JBIB«W-ME**«fc«BE«^#B^6«feSn 

AT*»»iB*a<'rs&*©«ai*aft*tt* «** 

[f^H] ME^jm^a«> 99E*«*^«n« 
^mi-ffia-r^^KcDM^co^ratz^v^THuEx-r 

EAWffiSWEX^y^^^SI^OA^fBa^^Sll 

coy- p«nk¥B««^ 

*fcttWE««tta«#a<offl*«ifc«*^*fc»©^ 
^a**tr, st*^ i o¥»#Bit«e. 

1 8 3 »E«»^att, 15127- H«Bi9tMi 1 
SIS 2 0tt9lcA±^«ttfcMtEtt**ttll^ 

6ttE«tta**a©ffl*«rc«»A*2:t**M»t-r 



-992— 



(3) 

3 

ttB^ty-ir;^ w^&Hrtatr^ h«jcKastifc« 
me** v±)\,7u^&z<D7 : --*<?>wtm&&zsiftm* 

■Elf* h^<hM§e^^Uir;P<hfifiB-t:>XT>7 p c7)^ 

[Wf #JSt 2 2 3 nam*© fcf y h »<D 5 l 

turn* =e U -fe;P7 u-f &*><D ; T-*<Dt&M&j:zfmm* 30 

[MM 2 3 3 MBttttR£#R» v Mie-fe>XT> 

^u^^-v o fcewttttcRjrr * c £ 
mtrz. m*h2 2 0f*ffittss. 

^K»5^>&MB9-HjB*«R$nr^3&:^t$© 

MM 2 2(0¥9#EfiSiB. 
[MM 2 5 ] WE*ffi«j£^R«, 

*«trX«rB'fe>X7>^©Kf!r«flc. ME«ffi!fe£[5i» 

I&t5it«)0¥^fm, MM 2 2-2 4(01* 
m*MCfi«<Z>¥**B*«». 
[MM2 6] SttEftffiRft^Rtt. 50 



W7-2 4 0 0 9 3 
MB-fc>XT>^«»rsffl«!a>»!IBfc*5V»T, ME 

«tr, 1*12 2-2 4o^Tn3W:B«o*»#B* 

[-mm 2 7 3 mem 2 (owmmmmt. 

*3 «k tfttBVffiX * ®K tf> & til * $ tlfc^JBE £ SfrEir > 
[MM 2 8 3 WES? 2 0>«tt3HH^Rtt. 

■m2 6o4WHHttm. 

R©jt«u*fc*i;T, iBE-fe>^r>^B»^-f >© 

1 fl)****^*^ MM 2 2cD^##Effit&go 
[MM 3 03 SSK, l§Bt>^7>7'^Il^ 

icKitis i <D*m{*m z ?*#mm\zmm~?z>it*b<Dm2 

[»$I3 1] SSlC, WBt>X7>7*i^> 
CD«E*l/^«ftl/T, WEtttt^RfcJtKA^tU 
T^A*U^;HeH¥RS^ MM2 9©aMHHE 

[MM3 2] 1MEJfc«#RKL itrEir>XT>^(D 
#K»Wr»ClfBSg 1 co¥«#*^£ft«ffi<0«E£^A 
scitftWRtr*, ■«9(2 9a)^«»Etttt«. 

»*«3 3] MEit^¥a«, m^it^lHJl^^^ 

(IS*^3 43 ttEMUfctHnfttt. JtttU^JUCt 

■*^3 3 0¥^#B«Sg. 
CW*^3 53 ^^fc, ■E^ J EU*;P05 S — 

hHHSJc^oTWE^^U-fe^^Xh-r^i:^^ ffi 

»%«ffitt1H^R««^ MX9I2 2C0¥«»BttS 

C^^^ 3 6 3 OE^ * U ±)V7 U<t \m»rfu v V 

«E«ffiWe*Rtt#^oyir2ri:lcRlt6n*. MR 

J^2 2C0^*frEtSStBo 
[»*a3 7 3 -ttl*n****Otfy YU<D*>*><D\ 

*tm&<Dv-)*m<o5*><Di*tiizmift2niz* ;! Ev 
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(4) 

5 

[it**3 8] mmw^mt, mwfe>xT>7* w 

XT >7 Otitis ^JHfiffi «fc 0 ffi t^tgffi s sj« 

[«^3 9] B9E«»^att, WEir>xT>:/£ 
stt v ft t z <D& v ^)vmmm&± > x t > ?mmm 

\Z WE-fe >X7>^0<S £ £ SU&^R 

if** 3 7 O^aSSttEfifie, 
[aif**4 0] $et:, B9E-fe>X7>7 r «ffi»f * 

ffifcttJM.*E£*4W£*-*, 1(1**3 7 <o*»*WB 

[it** 4 n *n*n)«Htot:yHo5Sfl)i 

WE^^u-fe^Tu-r^sftttEify h«ic^aj$nfe* 
me* * u ±jvt u^fr%<DT-*<Dffim&&Tfmm* 
&&Tsmuidy hmhmm**:v±)\'£mm±>xT> 

[i*^4 2] ME«ttKfi^att, MEttU^Ml 

T**E£**M*£*"*. if** 4 l<D¥^*E1t^ ^ 

Cat** 4 3 3 S9E«fi»fe^»tt, MEffi: 
ffitWEK^^;U«ffii«)«ffiS&-3efc«ofc«IBT 
tflEte t MES U^mtei fttt«fcRft «J 

IBT** H**4 2 O^SWHHl 

W. 

[ft** 4 4] tWE*ffiRj£¥aWU 



*£&ll¥7 - 2 4 0 0 9 3 

Sfc»©fiU^«tfc»ffi*at*$tP» »**4 1- 
4 3 0Vim^tCE««>¥»«:E1S^@. 

[^**4 53 ssic, %immi<Dmmm&tiftmm 
[^**4 6] sjESipme^^^att, iMEJSi© 

t WE* 2 o&2pm& tow ^;i/^£-£t;r& 
■3&««nr«*-r*2:ift»«i«, it**4 5©¥ 

[ft** 4 7] ttE*fflR«¥att. -«©JBM«» 

ttrE<£ u £ aft ESMfcftti: <h e * l ^mffi tea 

«A*fc*©«j*^a^tr> »*S4 1-4 3^f 
n#KE«<B¥»#E«IHB. 
UMHt 4 8 ] ttEttfUH&^ati, 

■tn-en^ME* 1 <Dmmn&%&M<Dn®:\zmfeTz> 
iz&\zmm&mt<nfz#&<Dm 1 costal 

ft&\zmm&m*nitm&<Dm2 vtmh, 

ft, *»$ft^^t(C«fcoT^*<Z>ffi2 0>ffia:«r«l«lEC 
■T**ftO»2©ti-Xt&*tJ, S!**4 1-4 3 
ov^ft^^E*0¥«B*EiS^Bo 

b^-X^^ft^fttc^UTia^JSi^^ft, ^ft^ft^ 
^® £ fc tC L TifrES! 1 *3 J; 2 COgipSffi 

&jW»TS3^8&©*ft©h^>> ? X^*^> IS**4 
8CD^#:E^go 

[M**5 o] ^w&*aK«£E^«e$n&n«BiBi 

^^WT^>¥^E1S^®T^oT. 
MEW»liIISfcftl&^n*KV^©*ffi*»E»«^ 

e s nzmmmfe t \mu % nmzm&Tz tth 
\z, »Ert»iaj«t«»$n*fiu^<z>«tt&»ft&« 
ttttt»ft*«fiK«jrr*fc8&©««aM*a. *5<^ 

ME*»»E«Se©«ffl «r i Wr i TiftEmte 
[»**5 l] 3MJ*«R±lc^yy^»j«*nfc* 

WE^ * 'J ir^7 U-f *> 6 fcf y h«lc»0i$ft/t«/h* 

^M^if^-r ^>fe^<D-fe >X T 

WE^t'J -fe^7 W^ *>5of->olHB*J;W * U 

j»E*«*««lcftl/^«>«B«tt*«»-r*«:*fl!) 
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7 

5 2 ] -en-en^**© tyhio5*©i 

;* t U -fe;H£^to* ^ U -fe;PT W , 

WE^*U-fe;W7 Wfr&ttEK* h«lrRffl*n&« 

«*Effttt«T*oT, 

saco 5 ^ o i * £ tc&tt sn&^t u -fe^*ft to * u 

t/I/7W . 

MB^^UWW^SKy F»zKffl 
ME^^U-fe^TWj^&O^— ^©«EB*«fctf^*U 

HE try h««h«fE^ ; eu*fe;v^E-fe>XT>7 r ofi 
sfcfl&©*tt»^a, ^^tfWE^^u-fe;^?-^ 

cD7-H«B»¥a, ^tfHE^^Eu-fe;^©^-** 
issovm&vv^ >£»&«*>efflE«ffiaje*aa>Bi 

rt*fcW«A*fca&fl!>Wifc*R**to, ^*^5 3t-fB 

[MAX 5 5 ] *iB(*:*«±tC^y ^»«*n&* 

•oi> , &©i*tte*«!sn&^ i eu*fe;nfe*toy i eu 

WW, 

■t;uTU'f^©'r-^«)sa&«mi-r*»iw^a. 



(5) *&&B¥7 - 2 4 0 0 9 3 

E^^EU-fe^CD-^-^oft^BI^X F*r*<h£fc, 
ME¥2B#*«o»««ffi&aaEftU"<;V©*««ffiJ: 
D ! foii5<^t-'5fe«6os«^{iig:^a^to, n« 
i0 m 5 3 fc^L 5 5 ©Vim^KE«©*»»E*36B. 

«#E1ft»«T*^T, 

■€-n-en^a»<Dt^ f*©^© i *t**o«7- f 
^cq -5 ^ <d i * t \z mmts ntz. * * u -t^ to * * u 

WW, 

KE^ qE U -fe;l/T S tf y MIlclfiH^nfcU/h* 

itjB^tuww^^T-^oisai^^tu 

20 tx«rE¥»#*«^ftu^;K^*fi«ffi&«»&-r*&«) 
cos^m^^^^a, 

ttj:o feK<«jer*fc»«)»««ttR«*a*fliA 
ft, ^mmmm. 

[0 0 0 1] 

^? <k'fe>x7>^-?-n6*«fli"r*iii»i:&^to^-r^ 

[0 0 0 2] 

[fiE*<£>ftffi] 01 0 ltt«e*©DRAM(Z>Sffl*^-r 

-F»WL£tTy h«J*BL, /B L fc»ttS*rO> 
So lfyF*»BL, /B-Lttfiay-hTr7 1, T 

imK 3 p 5r**;Mr >xr >y 4 ic««snrv^ 

S« FT r 7 1 , Tr72 teY- hMfPflPfB 

Vc cO«ftCDVBL«W4iL6nSttt»IC, EQ 

^C^DT, VBL^tC^O. tyMWBL, /B 
L^i/2Vcci&l:yj5 1 t-yn. -tr>xr> 
^2, 4tt-tn*ntfu/ hi^BL, /BL^^qeuir 

50 0, t>^7>^2[lt>XH^^'f>SNI:t> 
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(6) 

9 

/some»n-5 tsttflsan*. 

[0 0 0 3] ^102^101(I^Uc^ ; e , J7H 

— *£RfflT£€ncKk BLlH^t THJ W*;P£fc 20 
0, HE^y-FTr 7 1, Tr7 2*«»IU bfy h« 
^BL, /BL^t>X7>y2, 4£<3^+f[6]& 
3£\zmM2tlZ> 0 7— FfllWL^Hl 0 2 (a) ICtk 

m$n, iaio2 (b) , (c) tc^r»tt<b«#so 
a* thj uuvttev. mmtmn/sotf tlj v-^ 

fit, tf*h*#BL, /BL<o*/h«ffi£a*fe 

>X7>^2, 4fc«fcoTJ«i|f£*L THJ W;MM£ 3? 
[0 0 0 4] 

BL, /BL©fi«fc*ttS TLJ l/^tt»MfiT 
JM4tfy hH^BL, /BL<D««fc;fett* TLj 
H«wtJ-^X U- 2/ > a F U -#®ffifc:<i: 0 ;* * U 

z.n*w±-rz>Jt&iz, ^^UTKSicAWE/wy 

7XVbb fe*^-T*/i:«)©ft*tt*^liia&^St U 
TLj UUlfim-t&r)* V—FmW^Xlsyi/aJl 

[0005] tnn>^\z, z.(D^mco^fc^>Bm\t, 7 
mfe&m&m&rz z. t^s, 

[0 0 0 6] 

*tl*tl&m&SO h O CO 1 ^(hSItO^ — F 
m<D5*><D\ *£\Zfflfc*nit*^)lL)V&'StS**:V 



»BB¥7-2 4 0 0 9 3 

20 

[0 0 0 7] £D*?£b<l4, ®tta^at4¥*3#* 

a*fc«>, izmmmnzmmtzmmTzmwzi&vx 

[0 0 0 8] 3 J;D$?£L<te* «tfcgb£#a 

OX-f y^>>?-?Z>fztb<DX<<t 4*fa 
[0 0 0 9] *t>\Z, «tt«je*a«» ttl^Witt© 

•ffi^o^ft^u^wcMflt-r^fcfecoij-x^Y^a 

[0010] ssi^ j:o»*b<«, «&ajfe#a 

at, jttt^a<otH*^j:D. tewoimvLto^xo 
tr, 

[0 0 11] £0$f£L<te, fil/^Uti© 

£ Rib* £ y>f F © J; -5 ft® U^HETBJh^a** 

[0 0 12] <tt)»*lx<tt, MtUWld 

WBt«EEJt«^a«^IBftS'tt*«EEB;«ff±#a 

t, *««a»an*jB»»c^-f *^>y#a*aM*»K: 

[0 0 13] cfc t)W*l/<fi, t>X7>^ 

\z^A.Tfc&&m&m<Tzfc&<ow»^&&&tia z. 

[0 0 14] 9— F»«IM-*fcabo»7-H«IMfc* 

*fc«>o««#a*^. ^<o««^att, «7-Fj»*t 
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11 

m i (ommfr ess 2 (D&mz&ji&zmiz&i&n&mfr 
[0015] ^ ^ u t;P7 v-r n ^ ^ MTie 

[ooi6] hah 2 i *tnen*««* 

Ok'y hS&CD^CDl**:, H*a>«5^<0 1 

*t \Z&m* tilt* * U ir;H£-&&;* ^ U -fe JUT W 

<hir > X 7 > 7<D<& U^)V<DW,&<D > £&i&m&efc 

r)bM\,>nmzmfe?z>n&m7Z^&£* m^nrcm 
[0017] m&m2 2\z»z>&mz* -tn-tn^a* 

£^T£fc&cDir>X7>:/<h, t>X7>^Il 

mzmttzm&®fe^&*ffitiTmf&znz 0 

[0 0 18] £D$?£L<te, -fe>X7>^i7^> 

jvz v b{&^nmzn&2nz>fr&2>w* r 7- vrntm 

n^>o fit, mvLtBtttmz* o*>s&v>« 
tiL*s65i-r*wm5i®K£* ±>xT>7mmm\z& 
&t£nftn&&±>7s7>7mm?'f>\zmtfe-rz>ftisb 

[0019] &o&$Lis<\z. nmst&^mt* -fe>x 

*<DMmmmmzii>xT>7mm^'f >&&i&m&& 
o hm^mmz&fflrzm 2 <Dnm&m^8t&$ts. z 
©is 2 omttaffl^att. ot>K^mtt£S8 
£T*«tfc5S*[HiKfc, *©«fist>x7>^«i7 

2 ©*ttaMw^stt, t^y^yMntssMom 

xz9<i*— F^$nsb^>^x^^^tr. 

[0 0 2 0] «tfcR«^»te, -t>XT>^|gi5^tC, 
7 >^ffi»7-f >©fiU^;KO«fiS»«fi«ffiJ; 0 fciS 



(7) W7-24 0 0 9 3 

[0021] jt«^a«. t>x7>^#wi:a 

IMtt, J: Off S L < tttt«l/^W:tXf 'J ^»e& 
[0 0 2 2] 7fc«S5MIIte, ^n^n&mm. 

x7>?h<Dm\z»igt'2nz>&mr-ht* -t>xr> 

«BEttt*j:5K«i»-r*«!ii»^as«rAT«ij«sn 
[0023] &?)ft&v<u. mm^mt, t>^7> 

s^tr. «hs^r«, ir>x7>:/£igf!jLfc<h 

CD«l^;Mtffick 0 fcflK fc*cfc 5 Kir >X7 >7<D& 

[0024] m*m4 1 *n*n#»» 

30 W ^ £ Of- ^co^ffl*5i:^ ^6 »J -te)],7 V-4 MZ)f 
;i/<h-fe>x7>:/<z>fl£ w ^ -f > &mmm&£ 

[0 0 2 5] <tD^tL<H fiU^ 
{Zffi&tStLZo 

[0 0 2 6] <k0$fSL<H mtt^^a 

[0 0 2 7] 2*>\Z. J:0^^L<«, tlttKfi^a 

[0028] tsziz, &i<DmmmtiL£m2<D&wmtiL 
50 m&&^mz&i<nmmm&£m2<D&w&&£<Di' 
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13 

[0030] mmm&mfe^mt* *n*n&m i <d& 
&<om i oifiia^ ^n*n^*ft<D» i <os»tic*t« 

[0 0 3 1] «»0*l*5«ktf»2©t:3.-X 

©*nfn»:»bTiW!iji«^ti, ^n-ftisaKssfc 

[0 0 3 2] BtA«5 Ofc«*589irau *HBa>S®85« 

mtM&\zmmr%&u^fr<Dm&*#Mm&t\tmt3iZ> 
mmzwLfc?ztttb<Dm&mtt8L£. *mfc&»mm 

[0033] a*Ji5 1 \z%zmmz* ¥3m»«±k 

If * h«HD 3 t3<0 1 * t«»CD>7- KiSICD 5 *> 

[0034] m$tms 2 \zfaz>&m*. *n-ena**ft 
£ \zmmz n^a*cD * ^ y ii;>s^tr^ ^ y v 

n& (ft u &Mm? z a £ & « 



(8) #1^7-2 4 0 0 9 3 

[0 0 3 5] »*®5 3fc«S3WItt* *«fr*«±fC 

£> 1 * <h \Z&ffi2 tlTz* ^ U -fe^^tr ;* q& ij -fe ;j,7 V 

t * u -fe <h-tr > x 7 > :/cote u^i'tifitf) ^ -f > & 
[0036] m&ms stzmzmmz* *«**«±k 
nit* * y -t^s^tj* ^ u v 

[0037] m&ms 7izmz&w\*s *m&mm±\z 

[0 0 3 8] 

i: qe g 1± > X 7 > 7<D& U uwm&o ? 1 > 
COO 3 9] «f*JS2 l(C«<55fi§9», bfyhjBt^^E 

u -tr >v t ± > x 7 > i^ ^;KDm^<z) ^ -f> ^ ^jfe 
&&£o*>m>mmzmi£Tz££*>\z. -e©^^± 
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[oo4o] »*^2 2\zmz>&mz, -t>XT>7<D 
[oo4i] i#i 3 7c«^n t>xr>^ 

[0 0 4 2] H«9(4 l tfllsanBTtt, t?y hit* 
m(3c<fc0 5 foS5<-r^>i:i:'b»c, Sl/^HfiSWe 

[0 0 4 3] 3 — «©*flfc»fc«o&««ra«l' 
[0 0 4 4] »*J^5 Ofc«*SWBTtt, f^^Si^ 

[0 0 4 5] 1 fcflteSMm*, 7v7<D&m 

[0 0 4 6] «*«5 3l:«*5!§!Ttt, ;^U*fe;KD 

[0047] i^i5 5t:^^m **u-fe;Ko 

[0 0 4 8] »*«5 7l:«-6»Wm ^U-feJU© 
[0 0 4 9] 

(a) tC^i"d:^l^ ^MISEExt. Vcc (5 
V) ^^>l*3^m^JE Int. Vcc (3. 3V) ^ 



(9) #B8¥7-24 0 0 9 3 

16 

ffeU f*|ffi«KSJE I n t. VcctgitliGND 
(OV) tOfflom&tft^VllMzmtD-DT&K)* £ 

Vbb (-2V) **^V1l)V\Z^Z>&^&db*oTc« 

[0 0 5 0] ZtLlZttLT, *H»MTH 01 (b) 
KTKt-^K, tf y hi»CDSB^ttS TLj WVl>* 
»»tttGNDTlia:<» tfy h*^U^-^U^ 

GNDlx^;!/ (VGND) (0. 5 V) KKS^tl*. 
£0!5«£\ IHMJ^-MK© TLJ U^Ul/ (GND) « 

[0051] ^21^1 v&wvm i oymmmz^?® 
&m*v&z>. m2\z^x. p*9^iHi^5ti^^EU'fe;uco 

O^ifemiUgS ttz>X7>:/[sl») , A-7Vcc84 

Di»3 0»C**$n*. il<OSHBGND*3 Ofctt, n 
^**)l>hy>>>7s*T r 1 ©y- h £ K W 
Ztl&ttblZ, nft^h7>v?X^Tr20FV 

r 2 o*n*hov-xia*«ttv s s fc»«<*n 

^(^^f>n^ nft^b7>yX^Trl 
-€-COU^Vi{amflEV t hn^tMGND!3 0 

^eutJi/TK »c*«*38«aHftfcaiftattte, wet: 

Ify h«t I /0**«»«Sn« t^tt^t nft^ 
Jl/h7>yX^Tr 1 fcttTtej^GNDSI3 0£>W^ 
Mss' £L#^««£EV t hnttftlzmft-TZCh 

DI3 0 s s ' tf*L#V>««EEV thnftifi 

Tte, n^f^h^^yX^T r 1 fiLS WiWBE© 

^ciaot:^ b»t i /om&&mt<ft2>L%iz 
(Dfr, ftffift±mn<t>iz&r>n^**)],b7>z;x?T 

r 2&mmZi£. SEflUGND»3 0(DiftVs s' 

[0 0 5 2] B 3 »B 2 ©Iff SttWt *fc»0^>f A 
ft-h^S. 0 3^ILt, 02<^)®if^tC 

O^TWWT*. 03 (a) iC^fi^^, n^77^U 

X^>A-f^^^V^T^ l*I«S8±fi^^ttBI3 (f) 
50 \Z7kT£o\Z TLJ U-^fcJioTVi*. f L/T, n *J 
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T Hl/XXhn-^gf/RAS^ TLJ U^.)l\ZxLT 
&z>1t&, m3 (c) ^"TD^THWXtCctDy-F 

gi3 (d) j; 5 -ty^ry^femtm 
$n^>o z(Dtz, mmt^nrzu-bmizm^nx 
^«ttfls«*/ s e ^sttr, Afi»g£ a* <*> amtagm 

BEVc c*Tfi±««D, &<5Sflfiflt lft&ftKftJMffi 
Vs s*-CiTF#*. ZltUCitK SSffit ltlt 

s s t»iHGNDIt<0«ffiV s s ' fflGXBSSMfc 

IRI t 1 £JB<HGND*G>«fcV s s ' *tJg«S«fiV s s 

mz&V, nft^b7>^Tr 2CD|£ifa&$M;: 
£9(33 (g) tC^Tct^tC, *d>©»±a*D**£D 

^JI/tttSftlBK: t l€Wt-T«Cilca:0, nft^ 
Jl/h7>yX^T r 2KJ;*»ift«ffiVs s iWIt 

^>>>X*T r 2*tRfiGND«3 0JC»«SnTV^ 
tttltf, 0 3 (g) <©jft*^TJ:"5JCjS{KGND«3 
OOtfiVs s' j&*#±#*)&*, nft^h7>^ 

^Tr20D^^j:D, m3 (g) ©sarc^-rcfcs 
[0053] &fz, ~t>xmftmz, ij-f-»m*;m* 

n^ATFWXCD^bfccfcrK 03 (e) K^T 

(g) IzmT&olZ* MGNDi3 0(OffiVss' 
bT, J7ASttft«*/CEOfittftM»T, MfW 

[0 0 5 4] rt«$g£«*t4>C!>*>f 5>^£L 

t^h7>^X^Tr Uiy-htHK>Sfi»L 
TBfi(GND«3 OfcSttU y-X&SMfiVss 

VssC88U V-^*»«GNDJS3 0l:»«Lfc 

fc, ±^oift0^T«, ir>xr>^(D^si3r^t 1/0 



(10) 7-24 0 0 9 3 

[0 0 5 5] ■4»«109B9!«)JR2 0ftltM«« a rH 

s^^t^^o ^ cd ei 4 ic^ vr^mm it* m3\zmvrz 

V V >7®m 7 &JB61GND* 3 0 ICSMJ&LfcfcOT* 
^^>^IeI»7JiS«p«JEi:ja«GND«3 0<OS 
tVss' &*JIOT«SlkJMIHft7 1 i, dCDHIfr 
20 *iBlaI»7 l©ffl**SfrtX»ffilGND*3 0K:t8ffi«: 
Z>rc&<Dn^**)Vb7>i;x?T r 3t^ 

BW7 iohj*k:««**u *<z>Fwr >\*mmm&v 
c c fcftttsn, y-7»K«GNDi3 0 fcsasdisn 
mmmm®& i if»«p«EEJ:o*«GNDj«3 o 

lTnfv^h7>yX^Tr3OT$t, MMM 
ftVcc?)^ THj U^;Mt^£^GNDiSi3 0 IdHi 
*UT*«U MGND13 0<&«ffijWB<&ntf* 
^ £Hr*«i|g|plK 7 lfctn^^h^^X^Tr 3 Oig 
jffi*#»5ffifcU» H3TaSWbfcnft^h7>^ 

r 2(Dmmmm t 1 1 2^x77^5 

i^GNDti3 0©I^HKT*»Wrs. 
[0 0 5 6] B5««2<O«nO)llllO«K0g^ri9 
£©H5fc*bfc*ilSW±, SffiGNDi3 0 

£L\3\&8 1t, ClC0S*«EEi:S<KGND«3 OCOU^ 
;Pi:*Jt*jirs«»«iHIlI»8^, £CD^S&ii«IIIK8 

®K8<DfflrtKS&R3**U *©FlH*>ttJWHGNDI« 
3 0 KSMBSn, ^OV-7liMiftV s s teams 

n*, fit, ^©^SMTit vp«£9K£isrn8 1 
;ws*w-ntf, ^©1^160^8^^ thj i/^hiw 

n^tWh7>y^^T r 3 O^- MC^^ns. 
J&UT, n5 : t^h7^X^Tr3raU &i£t 
GND83O0*tt«:fttU JWHGND»3 0©«& 

4? *;H^>^X^T r 3lCj;-5tt«&{?jfc'r*^i:K:<fc 
0, »«GNDi3 oo^;p&»flfi*ttJ:t)'b«ViU 
^;i/v s s ' izm&-?z>* 

[0057] (Dmwom 2 o*js«*^t © 

*««Uc*^r, Sn4MllBlK8«D«««ilCj:«iEftl 
GND»3 0OU^;HST*Bk»bfct>©"C*«. TiCc 
^3^, n?t*;Vh7>^Tr30HW>t»tl 

gnds3 0 tom^y-f t-HD i^»«sn*, - 

59 r 3 0HH>tMGNDi3 0 tOTOKSWrr* C 
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MGNDi3 ofiiiitevs s i^;i/£-e3i^n<5 

££fc<, ^*-HDl©8Mtt (fiO. 6V) # 
*:W\h#U »(HGNDI83 0OU^;HSTft«iWb* 
Sgl/)WBHGND«3 0<JD«ttSft5i^T*5. 
[0 0 5 8] B7tt«2 3 *««fc^T[Hn» 

J£#J K *5 » * £Hr *S«B 8 co Jfc^ilM «fc * »<H G N 
D«3 OCDl/^iKfiTSSf Tfcfc) 

Vy?ny?>V\£, K«GNDfll3 0 \zm»^ti^ 
St*. ^>f*-HDilcJ;**l«J»*«»fflk:<<a:*. 

d i (c^««fK*ttffo»«39qBfrk:< <««o£R± a? 

ftVs s' 

[0 0 5 9] H8l^2 0)9S9!a>»4SnKM^ > rimH 
0T£S O d SS^^U^SS^IfcfeVi 
T, ^««E^»^(0g»ltB®»8Ojs&€:ii5i^ck^» 
^(GNDj^3 0 W^Jl/OO^^^^bfcfecDT^D, 0 

£ns 0 -rfcfc-s, mmmmisvfcsizte* n^v^h 

^>v>X*T r 4d^^^>^S&iiiHlnISSr«t±lpJK^»JiR 

2*l£o TfcJbS* nfv^Vh7>yX^T r 4 CO K 

5 0HW>tt«SttVccl:S«3n, -£-(DV-X 
finft^h7>^X^T r 3coy-ht-^^n 

*U n^t^h7>y7^Tr4^«tOTr 5Mtl 

[0 0 6 0] I§3 9ti[g8<Di!;f^^Ui^*rsfe^CO^-rA 40 
ft-h^^c 09£#88LT, IS! 8 O^Jftff 

y Mfr&t^fctfS^-f 5>WH9 (d) (C^T-fe>X 
7>yfgttfte-»/SE. 0 9 (e) f:^ta7A« 

ft«^/cE&s«"t\ S9 (f) jc^-rw«B»*«^ 

<f>£-f >/\*— 9T£3EbT\ n^^l/h^Vi^X^ 
So rttW«£e*»<f>rt* TLj l^HC&S^ n 



4#§g¥7-2 4 0 0 9 3 
^£n^*;Uh^>vX^T r 3coy— Mc I~HJ V 

D&3 0(DW0«$n5. 

[0061] bio»S3 <D%w(Dm i co *is«*^-r 
[0062] —mz, DRAM<D%tmmmt. iwe<&H 

1 0 lXt&mVit&SlZ, P^7Hl/XXhP-^ 
WLj&t«ttfls3ft, ^*'J-feJH*J©fl«B39»tfy MS8BL 
X7>^2, 4te0 1 0 lK^U/tic?^ g^ftKn 

^-\^)vt. p ^;ucd 2 ^co-t >x7>^twsn 

#ir>X7>:/2, 4H2^0Dh^>> ? X^cD 
7>yX^Tr6^LTl/2 (Vcc+Vs) co^ 

Hr e&mmvtmizuzh, ±>x&mi&zft, \*y 
*v-tMzmm&&ftfct>tiz>. z.<omi o\z7?;i,fzm 

Vs sCDffltCp^V^N^V^X^Tr 7WSn 
S. fit, t>X7>^H7<^7>f>SNC0tfi 
tt, p^-f^b^^X^T r 7©L€fWtt*ffV t 
h p^TtcT^^^^^^^^nxv^o P^r*JI/h 

ns« 

[0 0 6 3] HllttBlOOftfPSran&ft©^ 
^fAft-h^Sc #tC, 01 l£#flSUT, 01 0 

\z\1, 011 (a) K^T J; 5 fl, n^THUXXhn 
-^/RAS^ THj l^MCfc^T^Sfcfe, ft 

P^EIl 1 (d) t^-rjC^tC l"Hj 
)WZt£~>T^2>« Z.<DftMft&mm>v\*n? L **)l'b 
?>z/X?T r 6 coy— M^TLenSCDT, iv^* 
;l.h7>yX^Tr6«It, t>X7>^ F ^ 

SiSNau/2 (vcc+vthp) coi/^;n:y»j^ 

t-'^Sn5. fLT, D^7Hl/^hD-^OT/ 
RAS^ TLJ fcSTF*«D, #O01 1 (b) fc^Tefc 

fi»f54«^*l:*i:T. pft^h7>yX^Tr 
-fe>X*«W»$n*. t>X7>^H7-f 
^y-OSN<DU^J^v^^^)Vh^>iy^^T r 7 
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[0 0 6 4] hi 2\zm3<DRw<Dm2$zmm&jx-r® 
o \ZTjkvrcmmm\z^x, *mmmnm\z&vz>v?- 
z>zt\z&^T&&mtv, ^>7,r>ymm^^ >s 

^&0^n^*;Uh^>>>X*Tr 8<hTr 9 

-hJC^>XT>^mbm^/SE^ TLj 
\z^LT^Xf)^mmt Thj W^Hcft:D> 

n$m<D$fm\z ixj u^^^^M^m^/^ 

A^n, nft^h7>yX^Tr 9<Dy-b\Z\Z*: 
(DMmt lt*Vt IX J «tK»G>»flBtt 
THj i/^;i/{c^-5ra(i^<f> t #-£*_en*o n^-V 

;Uh^>vX*T r 9COFW VlCte* ^m^^lEj^ 
9 7^£fimjEE-Vb^*£ns<, -CDfimffi-Vb« 

hi ocop3^*;i/b 

^>>?X*T r 7 <Dls%\,*mmj£V t hp^Dfc^^ 
8<DF^-T >£n^v*A-h^>^X^T r 9CDV-X 

te&m&it&'ZtiT. hi oov^-v^jvh^^zSxpT 

r 

[0 0 6 5] HI 3teHl 2<DWjft&IRWrZ>ftg)<D* 
©IMPfC^TWPrr*. HI 3 (b) K^-r<fc5lC, 

^h7>'WTr 9anBSrr*- ^niC^oT, ft 
«JEE - V b #fciaBB£e# <f> <h LTH 1 0 co p ^ r *)V 

h7>yX^Tr 7 coy— h^-^^^n^. cntc^o 

T, pft^h7>^X^T r 7^WaL^t<fe 

[0 0 6 6] fte*^, HI OiC^bfep^-^^JWh^ 
>^^Tr7©y-M:011 (c) t£^-f«£ 5 fc, 
IXj U^SMttVs s*C*5M4S^^ 

hi 3 (d) o^«iT^-r<t^fc, ir>xr 

>^17<>SN^ THJ IX J \ZtLT& 

zmmtm+frtzttr). fni:#ot, hi 3 (e) k 
^nic^fbr, hi 2\z^\stz.&i&m<r>wymmz 

ft^h7>yX^T r 7 coy- McJtUft- V b £ 
^^.CiCioT, t>X7>7 P M7-1'>SNM 
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13 (d) ^^-Tcfc 5 \Z%m\Z\LyY!Z> Z S5 

tl:iotnft^h7>^X^Tr 8 #2©® 

[0 0 6 7] HI 4ttfS3a>«^o»3*JB«*^"r^ 
-fAft-h^^ EOSHBW*. H13C95£5£#JJ: 
$ £t£H 1 0CDp^*;i/h^>^X^T r 7CO 

Rfitftft tc «fc * -fe > x y > yiguj ^ < > s n ©»±j^ 0 

MWMtiVs s©ws;W:S*u t 
3^:^ft«te-Vblx^;Wc$tlS. Z.<DtzL#>\Z, HI 
2l:^tn^t^h7>^X^T r 8 coy— h Kite* 
XI m t 2 £J«m t 1 KBO»BI/£W THj Xs^MzUZ 

•ww*/* t«*W5W. ^<o*M«-ett, hi 2 

*T?, ft^tt^[H?S9coftfi^SMT^^o 
[0 0 6 8] H15ttS4<0»?a©Sl*«W^tf 
a? MlHj^SH-e^^o £CDH 1 5 fcjKLJfcSafcflltt. 

t>X7>^fIt&Vc c t»ftlGNDjB3 OTfcf 

t57- f f ^-f ymfocDmrnv^v*^ y ^mgs 1 

2CJ;t)^ifl:Vs s £J«HGND«3 OCDl/^UV 
s s' K^*W«fcJBj*bfcfci&T*-5. «fc0A#Wfc 

5*3— Fbfc?-F«»fc?— FF^f A # l 

^? X^7 1tnft^h7>yX^7 2tm, Pf 
^^;l/h^>> ? X^7 10y-htnft^h7>^ 
X^ 7 2<^y- Mrten^n— ^1 — F«-» 

^A^ns, pft^h7>yX^ 7 lco FW> 
l:li#ffi*EVpp^W5n, pft^h7>/X 

^ 7 lCOV-X^n^ 1 V^;i/h^>> ? X^ 7 2COFl/-< 
>tt>7-Fi»WL«CSEJK^nSo n^^h7>yX 
^ 7 2 60V-X«X< ^^©^1 2 BC»j»^n, X<* 
fHIKl 2liS«tfiVs s t»HGNDi3 0 
Vss' t*«J«AS. X-f 2»H1 6fc^ 

40 -T^vlZ. nft^h7>yX^Trl0i:Trll 
nft^h7>^Tr 1 0<DY— hlZ 

^Tri Koy-Ffcttrtwas^w^^^jtsns, 

n^^^Jl/h^>^X^T r 1 0(DHK>tnft^ 
;l/S^>^X^T r 1 lOHW^ttHl 5 fc^Lfcn 
^V^;Ph^>>?X^T r 7 2coy-XtC^$n. n 
5 1 r^;Uh^>> ? X^T r 1 0OV-Xtt»MfiVs 
s»C»H«$n, nft^h^^/X^TrlKDV- 
XttWHGND»3 0CD1i&Vs s ' JC*«3n*. 
5» [0 0 6 9] *7— FJBWLfcfcTy h^BLiiCO^ 
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fctt«SttJEVc c tmMGNDm3 OOm&V sstfl 
[0 0 7 0] Hi 7liHi 5l:^bfcSas«©»ff*R 

Hi 7 (b) l:itD^7Hl/XfWQ^Ta-^i 

HI 7 (d) \ZiR-?<kv\Z. X-T^^l 2lC^;L<E> 

1 2ttj|jlMftVs s£nft^h7>yX^T r 7 

2 coy-^fc-^^^o ^LT, HI 7 (a) 

IC, D«>7Kl/XXhD-^If/RAS*t TLj l"^ 
Mint 4&M&T&oT, «7-H»^» 

Klfc*. ^V>1t*b* 2ttJWKGND*3 a? 

O0>m&V s s ' ^nft^h^^X^T r 7 2 CD 
V-Xfc***. HI 7 (e) fc^T^S 

K, 7-H8WLH gitttVss^eMGNDi 

3 0 com^ V s s ' fc£±#o #£MEEV p p * 

[0 0 7 1] -2f, 0^l^IRO7-KH7-f^ 
©8i(!!ifiH:Vss©im5fcJ6, F 
iiiVs s l/^§ififLT^5. 

[0 0 7 2] 7-HiWL^17 (e) 

NDSI3 0«Vs s ' \Z±L±tfTz&. #JEEfIJEE V p 

[0 0 7 3] 018^4(01^2^^^ 
P'^ST^ ^CDHl 8K*Lfc*«W;JU fftj&O) 
HI 5fc^bfc*KW(0«fc5fc, M$n^7-KF7 
-f A©*<D»««fi«rJWHGND«3 0©MVs s ' 

tT7-H K^-f n»<D»»«ffi**«GND«3 0<O« 49 

Ut^Tl/^^O'y^MCl, MC2, MC3^t>7 
T>7 r SAl, S A 2 , S A 3 , S A 4 CO^tl^ncO^ 

-mc 3 o>^n-f nt:^iT7- h h^awd i- 
wD3*TO^nr^So z.n^cou— f k^^awd 
l-WD 3 tcn^^^-y l 1*^6»7-H«B»«W 
^X^n^>o »7— H F7^fAWD l-WD3«-enftl 
MO^^Ut^TK^D^^MC 1-MC 3<^y- 50 
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F&£88rr*. S^ld* §7-HF7-fA'WD 1~W 
D3c0^jft^$rVs s tJBHGNDi3 0(Dm#Vs 
s' fctfj«7t*fc8£>fc, X-f ^HH»SWl-SW3a« 

^tte»nrv^T, ^7f0i^swi-sw3^n 

1-BS 3fCckoTfi3UWfc£«£n 

So 

[0 0 7 4] HI 9»4H1 8fc5«UfcX>f y^lirKO— 
^J^^-riHl^HTfe§ 0 HI 8K5KU&X-f yfiKS 
Wl~SW3teHl 9 fc^Ti 5 n^Wh7> 
^nr 1 2<bTr 1 3 <h"f * 1 4tm, 

nft^h7>^X^T rl2tTrl 3 (D^y- h 

ftisasnty-KH^AWD i ©»ii7>f>vs 

i JC»«Snr^S. n^t^h7>^Trl2 
©V-X«)WHGND*3 0CD«&Vs s ' fC»«Sn 
T*50, nfv^h^^^X^Tr 1 3(Z)V-X^ 

[0075] H 2 0 tlH 1 8 <Dlhfe*mtt*1tlb<0* 
<Aft-hTS5. ^ H2 0 (a) 5 
y ?mnm^B S2tJ;oT7- F H7<A*WD 2 
7-HH7^AWD2^7^>^ 
H2 0 (b) tC^r^-SfC, Mf&Vs s^^SfiG 
NDJB3 OOtfiVs s ' Kfijitf&n*. tUT, D 
^73^1 ia>e>07-F*«K»fif^WD2 1^02 
0 (c) fc^T^ ^ >^T THJ I/^;WC&±#£f(r 
fc, H2 0 (d) \Z7jk~r£o\Z, 7-HH7^AWD2 

(:^$nti/^M$nfc7- hswl 2 lfccfcrfil 

^$ntV^^7- HiWL 2 2^MftV s s^?> 
MGND*3 0(O«ttVss' \Z*L±.tft>n%. «7- 
FiIMfWD2 1# THj tC&JbtfSn££:, «7- 

fibwl 2 i (D&Am&m&v p p tz3i±tf^n^)o c 
<ot&* myizftx^tsi^y—FmvfL 2 2^02 0 

(e) tc^f cfc^tr, *0**IBHGND*©tttVs 

[0 0 7 6] fe*5, H2 0 (f) K^r^SlZ, :/Dy 
^MlfBSl, BS3«TLJ V^MZtZ-iT^Z> 
fc#>> 7-Hh # 7^A t WDl, 3tt#a«T»D, -t<D 
M7OOT2 0 (g) fc^-T^SK:, SMVs 
sCDS^T&D, 7-KiWLl, WL3fcH20 

(h) t^-TJ:^^, 8«ifiVss©S*ta:oT^ 

[0 0 7 7] fc43, HI 8fc^Lfc*«irCfck -Mt 
L/T, ir>XT>7 p S A 1-S A4l:j;otK«5nfc 

[0 0 7 8] H2 1 tt*4<D«WOJB3*«S«0»fP& 
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r L J l/^KDt^T7)WGND«l3 0(Dt(4Vs 

s' izfc&t* mR2nfz7t2y9ft<D#m&y-\ i ® 
fc*««ttiiorajB&*#"ra. -f^ts, 02 1 

(a) \ZmT£o\Z, 7ay#MIRm^BS2<D&±& 
9£gtfT> X-f y?MsIK<D»ttfl:<B-9<f> 2 M2 1 

(b) te^tM^fc, Wt7«©* thj i/^;u<b 

ttVss' LtL&o ^Lt, yPy^l«fitBS2*J 
WD 2 3WSttft*n. SR$nfc7-H8WL 2 1 

l£«JB£v p p ens. SttfcS-ff * 2 

3^81 K t 2£jR»LT:firFa**fc. #3g^O«7~-FiStW 
L 2 2<DI/^;W*^GNDigg3 0(Dl^Vs s ' fr*> 
SMttVs sJC^^o iinfCiO, l«yD«^fiO 
^SR?- H«S»CO^oTV^^^EU-fe;KD^>< X* 

a? 

[0079] (§322 5 <D«w©-*s«£^-risiK 

£|£tt£:t><Z)T&3o f &^GND#§i3 0 t£ 
>i;x^TrltTr2«$n^i:tfe{I, B5i: 
£jWM*3n*. SfflGND»3 0l:H t^X 

5V 1 5 rattan*. *9-x<tv >®!& 1 5 50 

£331 6£#>£>^[Hlffil 7tm» 2S£231 6? 

*s*nfc»jt«-i*fc*i;T#>if>yiiWi 7 isms 

tJEVcc SK3Rttfc»jHGND«3 0 
[0 0 8 0] 0 2 2<OSaB#!IO»fPJC'^l>T«WB 

GND13 0Kffl*$n*. ^GNDi3 0 

[oo8i] y^j->cfn\z\x. xmmflmit-zti&itt 

»ftlGND«3 0O»f?3&J||!l*$n, -fe>XftfpOSEjS 

fb&tissn*. fnm©7^f^^wm 

^GND*|3 OOMMSl, *jeu&«ffiV s s ' 
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MWiOHWBVss' £J«HGND«3 OfclSfi 
[0 0 8 2] g 2 3 »SI 6 1 *«W£*t IeI 

t SfcMt >X H7^f ?7-f >S N*« TLJ WVQ> 
8ifi«ttiDfc«^B«GND*ttVs s' fc"T 
5fe0n§o Z.<ntt#). it^HI^8 t»<BlGNDU^ 

Tli«GNDl/<*/M«£En»l 9*^B«(GNDifiV 

s s ' *t«fe^n, -fe^F^f :/^f >snk#*s 

ns* Jt^!lHllfS8«SipmH<hir>xH^^^^-r>S 

[0 0 8 3] it^IeJ^8^-k>XT>7 P 2^^ 

it IS tlX V> * t £ 0 *B«rffe $ n^> * 5 kshmmiw 

^en^o inn ^j^t-^i:it 
tgsgsns&fcT&So 

[0 0 8 4] 0 2 4 US 2 3©»{££MWf*£8&0>* 

SCIT, 7-K»WL^B2 4 (a) tC^T^ptC, 

(e) fciirt\k3fcfcfy hSfcftBL, /BLlC&ffi^n 
S. fit, 024 (b) . (c) tC^-T-fe>XT>^ 
ISttftOTSO, /SOCJcO, -fe>XT>^2, 4tt 

W^;I/«^IhIB 1 9 ietT, t>XH7 

«GNDl^;U38£|IIfcl 9fc<fcStt«Mt2£tfjkU 
t >X H 7-f >S NCDiWTMS ttl\Z 

<fc^T\ t >X K 7^f y 7^f > S N©M(^iit<J; 
DM^MIGNDtttVsB' tfcO. fcfyMHIBL 
CO TLj l/^;KOtttti*«GND«ttV s s' 

[0 0 8 5] 02 5ttM6 0*ia©S2*««S^-rH 
ZtDfzmmt. ^GNDfftVs s' 
t^MGND l/^jUBfeHJB 1 9 ftW«fcRH-T* 

-Y^^-f >SN©«ffiSrJ»HGND«fiVs s' 
-r*«fc5fcLfc*><zrr*S. waoH2 3l:*Ufc*»!j 
WTH ^t>X7>^^Cit«IIIIK8i:ajKGND 

\s^)v%&i&i&$h*mtt%&m**&^itifi. z.<vm 
2 5i:^tfc*jlM-cn ^(D-fe>xr>ytc^b 
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x*t r 1 4*e«-rn«j:vior, seex^— x#/j> 

[0 0 8 6] 02 6tt*6(Z)»^(Z>»3S6««^"rBI 

GNDWs s' JC*«"r*2^<0«a*»^fc%)a) 
T&£o rfctafc, ^XF^^-T^SNtCten? 1 
t^h7>^X^Tr 1 5CDFW ><hn^v*^F 
7>yX^Tr 16(DFH>^^tl5 fl n^** 
;Uh^>> ? X^T r 1 50V-Xtti2 5 (C^bfcSiGl 
GNDI/^§®»1 9K««3n, n^^Wh^ 
>yxnr 1 6(DV-Xli8i$n§, n^r^h 
7>y^Tr 1 5£D7 , -hl:t^20^MSO 
2^#^^n, nftMh7>yX^Tr 16(0^- 

h tcteis i ©Sttftrtf *f s o i tfi^z. 6 ns* 

[0087] 02 7fi02 6©»^&ttWt5fc*0^ 

Bt8i:^T, 0 2 7 (d) \Z7jkT£5\z, mi 

ttft*fS0 1*« THJ l^l/fcfcD, n5>*Jl/F^ 

«3f«t9Jc^st, 027 (e) \ZTjk-r^o\z. m 

2(Dmmtm^S 0 2#t l"Hj U^WdfcoT, n^v 
^h7>y7^Tr 1 StfttBU t>Xh*7^^7 
^>SN«GNDifiVss' fclftttTMSn 
t^F^^-OSN^ TLj l/^ 

[0 0 8 8] T&fr^ 02 6 iC^Tn^^^JI/ H ^ > 
vX^Tr 1 6*tKfrt6nTV^Vi«^Ktt, ir>X&l 
M»^nft^h7>^X^Tr 1 5<7>#OMr> 
XH7-f^7^>SNOgiPJGNDffiVs s' \zmm 
*tZ>t, n^*;WF^>^X*T r 1 5C0V—X • F 
H>m©tff^fi<feO, nft^h7>yX^T 
r 1 5 0»tt5^^|| o t^T> 4TW0*««oT< 
* 0 ^niC^fUT. n^^h7>yX^Tr 16$ 
n^Mh7>yX^Tr 1 5 fc»LTM*H;:RW\ 
WMfkVg-V-k >X F > S NOl/^il/^Mi 

[0 0 8 9] te*5> H2 6»C*W-5SBlO«ttfc«-9S 

o i t»2ojsttft«fs o 2<Dwmz\*s mzmmm 
?&&m^x*>&<. &*^te-t:>xF^< ^7-r>sN 

O wvmt *> L < tf F8ltf> U^.JVmt^'E^ u 



(15) iOT7-24 0 0 9 3 

[0 0 9 0] 0 2 8tt»6 0)»W<O*4*JS«*^-rH 
£<0$ZmW\t. 02 6{:^lfcn5 1 t^h7 
>i/X^T r 1 5^Wi:n^^h7>yX^T 
rl7^1SU ^0n^t^H^7>yX^Tr 

isuizm<-rz>&oizvfr*><D-c&z>* -r&:b^> n 

^-f^h^V^X^T r 1 7CDy-h«ir>X 
^-f>SNl:»8*n, h7>^Trl70Kl/ 
i0 -f >teF^>^X*T r 1 XJcSiR^n, F^ 

>yX^T r 1 7(D7-XtegMte$n£« £©3Sflg«l;: 
ifc^Tfc, JBl<OfSttft«^S0 lfh7>^Tr 

»2©»ttftfi^S 0 2 ICioT h7>^X^T r 

1 S^iBffiUTir^XH^^^^-f >SN©«ffi35«h7 
>^^Tr 1 7©L*lHB*fffc&**Tft«£n 

-K^nth7>yX^Tr 1 7&m^Z>ZL\Z& 

[0 0 9 1] £CD02 8JC^bfc*JIS«Ttt, ^-f*- 
FM$nf:h7>yX^Tr 1 7 <ObfrHMJBEfc«fc 
ottftVs s' ^#^n-5©Ti9*©0 2 6IC«L& 

[0092] 02 Q\tmGa>5m<DmsmMm<Dm%km 

*Jt«U ^(Z)itKdl7aTifc«h^>> J X^T r 1 
MWbtt^H^^-OSN***^ ir>X 
#»tt«rKh^>>>X*Tr 2 6\Z£r>Tl&mh7>iS 
X*Tr 1 6<D»«&ffjhSii-*<fc5^Lfct>OT* 

[0 0 9 3] Jt&[iJJ&2 0«p?t^h7>^X^T 
r 2 1-Tr 2 3 tnf t^h7>yX^T r 24i 

t r 2 5 t.&$tsmmuti is>b$ 5— mmzx-oxm 

Vc cfcSSttan, HK>lih7>^Tr2 2 ) 
T r 2 3CDV-XJC»ll«SnTV>S. h7>yX^Tr 

2 2 0y-hK5«lp«ffi*t^Sn, F^>i>X*T 
r 2 3<oy-htt-fe>XH7-f ^^<>SNIC««$ 
n> h7>^^Tr 2 20HK>tt/-HB^L 
Th7>yX^Tr 2 4©KH>t h7>^X^Tr 
2 60HK>th7>yX^T r 1 6<Z>y-h»C»» 
StXT^fc. h7>^*Tr2 3(0HW>tt/-H 
A^lTh7>yX^T r 2 5©HK>ty-M: 

50 »«Sn, h7>^Tr2 40y-MJh7>^ 
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9T r 2 5 0y-Hc&2ft;*n, h7>yX^Tr24 
Tr 1 6 CD K V^i >teil >XH7^y^>SN \Z&WL 

-toy— xtt»«stiT^*. h7>y^nr 
2 6 ©y- h t ««ttft:«*/s o ^-coy 

[0 0 9 4] ^KBrftsfc^TKirr*. -fe>XF^f 
?7<>SN^c^tfl. 2 5VCM$nWT, 
SMfftLTfciiiLtfO. 5V*th7>^Tr2 
2<DY-blZ-$Xt>tlX^Z>*>(DL?Z>o h^V^X* 10 
Tr21« TLj W«J^8ttfc«*/S 0##A6*l 
^)«IU h7>^Tr22^Tr23©V-X 
K«K«BEVc c f^>v?X^T 
r 2 3©y-HCtt»*«ffi£D*>i«V>l. 2 5VCD^ 
^4^.^nTV^^ :©h7>*^Tr2 3l: 

— FA0«ffi#T*«T3T^£, h^>^X^T r 2 5lC 

[0 0 9 5] h7>yX^Tr 2 2 ttS*P«JBE^ 

T£„ h7>mTr2 6©y-hl:» 

86, ^(Dh^^X^T r 2 6tt#««KfcoTl>*. 
Z.<D?t*b, tt«h^>> ? X^T r 1 6CDy-M3: I"hj 

X*T r 2 5*^jgu^< <ft0, W/-HA^ 
THJ l^JPKfcD, y-HB^t TLJ 1/^JM:^oT 

[0 0 9 6] 0 3 0tt»6©«M©»7*««l*^"ria 

isiaT^^p cwmmmt. mm<D&2 9\z^vitmfa 

m<OV?yp7s*T r 24tTr 2 5<£>#y — Xl£, ^ 

>h^— 2 0 J: DfiV^A«ffilC«36 

[0 0 9 7] 03 ltt»6<0«q9©»8*JS«&^-rHI 40 

Jt«U^jW8<T*K *U>h5 7-IU»2O0 

h7>yX^Tr2 30y-hfj;h7>^Tr 
2 7fl>HH>ty-hii:»«*n t h^>i/X^T 
r 2 7CDy-XKtt«R«!EVc c*t»S2 1 ^IT 
4A^n, h7>y^^T r 2 7 (DV-X(it>X H7 
^y7-f>SNt;^$n^ h7>yX^Tr2 7li 50 



#i¥7-2 4 0 0 9 3 

SN(DiWh7>^X^T r 2 7CDL^fi£mjBEV t 
h^feHtl/^vy h$nth7>^^T r 2 3CDY 

[0 0 9 8] fccfc, Jfctfcl^l^fcSXMJEttE^ 9 

»36$n*. fit, r<oS2pmmtU'^;v>'7h$n 

/cir>X K7^^7^>SNOt&(!:^l/yh^7- 

h7>yX^Tr 1 6*««»$n*o 
[0 0 9 9] 03 2ttJB6<0»M©SB9ge««&^-risI 
0 3 3(^3 2©7JU>h-fe>-y-S:it*SlHl 

[0 10 0] 7JV>hiz>1r3 l«mzHmjEVc c« 
JfifflK:* pft^h7>yX^Tr3 1tn^t^ 
h7>yX^Tr3 3, Tr 3 5*5WTr 3 7^J 
pft^h7>^Tr3 2tn 
ftWh7>^X^Tr3 4, Tr36^OTr3 

[0 i o l] JWM9fctt, 03 3^i"J:^tc, h^> 

^Tr3 5, T r 3 6©y— hJCB»«£E3^A*a 
tl> h7>^^T r 3 7*WTr 3 8OWfn<0 

^^-T >SNtC^$n^, h^>^X*T r 3 7£>y 
- b#-fe>X ^7-f>SNl:8«Stiwa:^ 
^tCte, h7>^X^Tr37, Tr 3 S\Z£*>\Z?'f 

t-Httasnr^sfc^ y — ha, b h 

7>-7X^Tr3 7, T r 3 8 COL^V^^JBEV t hlZ 
U-dT^Z>. h7>v?X^Tr 3 7 CD^- h 

(Cii>X K 7>f ?7>f > S SK^tWM 
t* y-HA0ttt*«<«:D, /-FAfc«n*«* 
I r lfl*4>fc<fcD, /-}*B\Zffiti2>mffil r2^ 

iS<&£o I0;-HCC«Wh7>yX^T r 1 6 
©y-h^SIS^n, »8b7>^Tr 16«y- 

^^7-f>SN©«fi&i«n. ^tt, ir>XH^ 

^y7^>sN0twsi^n, -£<B«tfcwisT-r* 

fcftoT, ;-HAfl)*ttf)fiTb. r 1 

M\Z1 r 2*«4>fe<fc*. ^IT, ir>XH^< 

-FC*t TLj l/^aoT, Mh7>yX^Tr 

[0102] H3 4tt*w>h-fe>-y-©«(OOT*^"riHi 

&0-?&£o CCD03 4JC^bfc7JU>h-b>1t3 1 
03 2lC^Ufe*U>h-fe>1f3 1 <7)h^>^X^ 
Tr3 5, Tr 3 6**B«UTfB»fcbfct>©T?*0, 

[0 10 3] 0 3 S\Z*U>h1l>'V-<D2t>\Zi&<DW& 
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\$s 03 4tC^Lfe^l/>h-fe>-^3 2tr^LT, 
>5xX^T r 3 9 tT r 4 l*5j;tfT r40iTr42 

[0 10 4] 03 6«t^'7 i U>'X»tt*»fc1i-fe*lx 
>h-fe>+KD[HI&0T&£o t^H^^-OSN 

X4*tt&J$fcli:S. *Tt3it>*>, #U>h-fe>1*3 2odJ± 

nzti£*>\z. m«iiqik4 o en*. enffiiifiiK 

4 0H^k>h"fe>it3 2©Jt«iH**« THJ 
*n& h7>^X^Tr 3 90y-hC THj WW 
h7>>?xnr3 9©HK>IJh5 
>v^X^T r 3 8<&y— Ft F W>£fc»«3nT*S a? 
0> h7>^7^T r 3 9©y-XIJ8^nW5. 

■fe>*F^-f:/^f> sN<Dmmmmmm& d t>»^ 

[0 10 5] £CD<h^ ffiNHHJM 0tth7>^^T 
r 3 9£ag3l£ii**:ae>, /-HBt«n-5t»«h7 
>>>X^T r 3 8 £T r 3 9 I;iffin5m*0^ff-T<fc<5 
&a&, 7-FA{c^n5m^JcOfc#<&oT^£o 
IT, ^>XF^:/^>SN©«ft#£*«BE«fcD 30 
fcfl£<&*<>:, 7Jl/>hil>-9*3 2(Dit$gtiJ7J« TLj 
KiH:^otiih7>yX^Tr 1 6ttifc«**± 
f5o »!I»IhIK4 0«Jt«tti*^ TLj fC&^fc 

ZHZfoCX, h7>yX^Tr3 9^#iI{:t^. 
^(DTctbs J — YB\Z.ffltlttm\ r 1 tfV- F AfCflE 
n§ I r 2 Wfc^T4>fc<ft<5<BT, / — KBOttffiaP 

[0 10 6] 03 T^ecO^^^^EU^KDx—^ 
[0 10 7] ±m<D&mmM\Zs t>XH7<7'M> 

sNioiMftiMttiDfeittvss' «tts<-r* * 

Ot>K<l/T, 7-h , ih7>yX^7 # Xl/7y3 



#BfW7-2 4 0 0 9 3 

[0 10 8] L#>U ^U^U©^— ^<0«#l»#fB 
('Jr>ya>M) ^rXht^, ^XUy^ 
a )V F D Cft^ttlBT^X F L&^«-&a<* 

- F«f fctt-fe >X F ^>SN Sr»««ttfc U 

NDi«vs s ' ict^o 
[0 10 9] "Tfcfc^ 7^l/>hir>iJ"3 lteg^fiEE 

«ffl#£f&Jffl[eI5»4 1 fC^-A*. 1 fcttiStt 

Mf s o tfx hftt ii^entv^, t>XH 

^^OSNI^h^^T r 4 1 £T r 4 2 
CD#Fl/-r>rt<&j^£tt, h7>yX^Tr 4 lCDV- 
X\Z\*. H2 5^L&»<MGNDU^56^laIttl 9 
J&^SfiGNDifiVs s' ^^tlT^^o F^> 
>?X^T r 4 2 ©V-Xtt8iSnS. fflffllfM 1 tt 
fSmtm^S O&ttbtlZL* h7>yX^Tr4 1 
COy-hfC THJ UDim^Z^TL. T*hm\Z\*h7 
>i?X#T r 4 2©y— FlC THj l/^;W§^£^A 

[0 110] bfc^oT, a*<Offiffl«f^«, #k>F 
menst, WWIUK4 ltth7>^Tr 4 1 

&«Ba$-a\ -t>x H^-r^^-r >sn$mgnds 

SVs s' £T&fI2ii:3o fXh^fCd ffl»©j»4 
lCfXh^^^n^i, fl»WlnH»4 1KF^> 
^X^Tr4 2^I$t, t>XF7^y7<>SN 
&»flfiU^*T*«Sil-*, ZOlttb, «7— F«F5 

- FS F 7>'^^y'7V'7 > a ;U F U 
mttZ. U*T, f-rX^'J7l-r>a»tt 

-5 H <h left: 0 , ^^fflSMTSrX F 

[01113 ^©^jswtcfcntf. a*«jcjt^ 

^:^o l^ot> "x X^-yU7l/7y^^<J:i:^ 
^*«fM«ffl«-rac:i*«Rrffii:^:*. SttTWU U7 

-7 # U7l/«yya tc^*> ^»rXh B#BB©«*3&««:$ n 
[0 112] 03 8tti6©^#^ ; E'J7 # U7^r 
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em, ^sc^t'jw (ig^-r) iweBsnfc*^ 

'J^P^ 5 0±fc«ft<*>J»HGND^>r >5 1 £SEB 
U «U^nyir 5 0<O^fc»ffilGNDU^;i/«^lHl 

BK1 9*>6«-SWHGND^f >5 lfcJ»HGND«ffi 

v s s ' msn*. *BtiGND7<>5 lotn 

H£Hlftl 9^e«^Sn&»«GND«ftVs s' 

•t: >x h ^-f y s n izmifets nz. 

[0 113] S3 9\t»6<D&W&&* : eV7Uy9\Z 

t>t>* t&jyuyp 5 0©WcJt«|5JB8 tg^GN 
D l''t;HR±l3ft 1 9th7>yX^Tr 1 StfEBS 

> X H 7 -f ^ 5 -f > S N O^te £g*g«EE t £ JtK U 
^CDit^W^JC^UT h^>> J X^T r 1 6£3gil£ 20 
"Br, t >X H > S N*«*l/^iT?M$ 

n, -^MIItCh^^yX^Tr 1 

t >X H >S NO«tt$»«lGNDtttV s 

s ' 

[0 114] m4Q\tmS<DW%*&* : Z*)7Uyt?\Z 

mmisit2*>izm<Dm&7KTm-e&z>o **v?uyir 

5 0_htC«^GND7<>5 1 £»ift^>f >5 2 t& 
»Sh^>^X^T r 1 4<hT r 1 6 <Ld*EB3n£o ^? 

^tu^Dy^s o<D^\z\tMim»Bhamm«B 1 

t«HGND^;WB^@*l 9 £#6283*1*. it®! 
®tt8te»ttfc«*S0K*i;T> »*P«ffi<h-fe>XH 

CTifcmb^v'X^T r 1 6^IL, 1r>X H^-T 
^^-f >S N««8»«tt»:l|[t*ns. iIM0J»8lK 
«fcoTjt*m*^ilM$n, -S^WlMl:h7>y 
^TrH#fflU t>XF7^^>SN^i 

^GND7-r>5i0tftvss' tc^m^n^o 

[0 115] 04 1tt»6©«MSft^'J^Dy^k: 40 

H«f:LT, «U^D-;* 5 OfCfct* M7-f>5 2 
<h 5 3 tfKSKEBStU &57^ XDfflJC&m h ? >>> 
X^T rl6iTrl 5 *3<fctf*W K»3K3 tlfc h 
^>:xX*T r 1 7*«etf £ft<5. fit, lfc«IM^8 



#$^7 - 2 4 0 0 9 3 

^-f > s N0Sft^«t$n5o 
[0116] ®4 2\*m7<omw<Dmimmw&7KT® 

U -fe a y ^ t -fe >X 7 > ygfrfe £ tf-fe >X 7 > ^ 

H^-f y®K^$n, tf^h«^B 

L, /BL, ^t'J-feMC, vai7'-K-fe>XT>7 r 
h B S A, BSB, fOfflifi^BLI, P 
ft^t>X7>^PSA, p^t^t>X7>y 

A, n^^^;i/-fe>xr>yc7) K^-r^^-f >SN, fcf 

LEQ, I/O/SXtODX-f y^>lf®»l OSWS$ 
tf. $^fC, HO*I«<0»»t)fe-&«HGNDl/^ 
$g£[U&l 9^militelaIiS6 0*t»tt£nTV>*. « 
Zgl^JElHl^ 6 0 «mi^«JEV c c £*JBELfcRJBE«JBiV 
cc' £ffl*U :offi«EEVcc' ttX-f s/^IsIK 
SW1 0 ^LTp^Y^-ir>XT>7 r OH^'f 

@8fl 9 HSitfict D ?>iSV«GNDf ft V s s' 
fcfflaU :«GNDi|4Vss' teX<-/rPle]&& 
SW1 1 $^UTn^^^ir>XT>7 p 2C0F^^y 

>yF7-f >/sp £««rr*&«><J!>«-3/s u 

/LIUoTlIU X-T^lelS&SWl 1 IZZ.VnT' 

it^SU/L, SFU/LCiot^It^c 

[0 117] 134 3^4 2CDidfK^|»0J-r^fc*^^ 
^Aft"htS5. £CQ|^4 8 t^te, 04 2^Lfc 

^-r ^ v z r AM<Dft&mft*mt>mte# a^s 

^LT^30> ^AVRAS, /CAS, An 

fiffin«>7Hl/7MRAnt, fi«3 7A7Hl/ 

Xfi-^CAnt, P^'Jfn-HB^XI, j, k 
37Ayjr3-Hi^Yl, j, kt. TX^n 

-f^-^if/CEt, 3 7AlRi^I/0/U 
it>X7>^S^I^CSLi:, ^-^W^D 
out *^$tlT^^. 

[0 118] &IZ, ®4 3Sr#^b^t5^4 2 ©»f^ 
\ZZ>\,*TKWTZ>. WtblZ. 1fKxk*f — h B S A, BSB 
tftfcKJBffittJBT, ^tUWPy^ 1 a, 1 b <h 
t>X7>^#2a«««$nTW, -f3 7-fX0» 
3(C<fcoTtf>y hi^BL, /BLOT4 3 (m) IC^ 
tct VBL (= (Vc c ' +V s s ' ) /2) \Z 

^^n^xi:, ^^6U-tr;uyn-/^ 1 b<!:t>X7>yf 
2 a^y-hBSBCigtOT^n?), 
[0 119] WZ, 7-«WL^g|4 3(1) IC^-T 
THj \Z*L±tfiZ>t* ^^UtJPMCji^T-^ 
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04 3 (n) \Zi*-r&o\Z. SFU/L, SU/Li^ 

U^MStENS 1 9T»4$nfc»«(GND«tiVs 
s' ^^7^SW1 l£4HxT-fe>XF^-f ^ 
-f >SNfc«»*n*. #Cfc, P7^*;Hr>X7>y 
4^gttft$n*i:, 134 3 (p) iCit/SU/Lfi 

»6 OT»BE^nfc«BEVc c' ^^^HBSWl 
0^LtpftWt>XF7^^>SPi:« 10 

L. /B L Ofilttt^ttttV c c ' , V s s ' \ZM 

[0 12 0] ^t, tt»©#*fc«TIM!L&J;3 
lc, tfy h»offiU^;MW&j»HGND*fiVs s' 

[0 12 1] H4 4*5«fct^H4 5tt^l©«^©aS**tt 
#rr*fc#a>0T?&*. 

(i) f^^^i/r^i^Oii. a? 

[0 12 2] l«^Dy^©lf^ hlfiiiSVc c ' , 

vss' i:fi*n&««whi:^aw^*'jt^ 

T#a«J5:'b©tt, 04 4fca*-r«fc'3K:, ^^eU-fe^h 
7>yX^MW-htWs s = OVTtfyHS 
BL^tVs s ' >0 V, X h l/-yy-h # ©iW 
THj i"<;KB«ffiVc c ' <hte<5o ££)«^tc*^U 
h 9 > S^X ^ M T LTOIt^X 1/ y ~> 3 ^ F^[ 
Wt (H4 4fc^T*HJ) tt«*(0tfy hiBL^7-H 

i88w l comft # ifcttovcofcco ^Jt^T^IS: tcM4>2 

30 

[0 12 3] (2) ;*^U^b^>vX^MTcab 
£^ffi«EVTM£ffi<»jr«N «IBtt<BGl-tJ&*0n 

[0 12 4] ±*&<£> (1) t^X* — 

X^MT<Z>L*Vs««JEEVTM«a*J;0«<HS-p* 
7-F«©JME«EEVpp O^Ui^WC+T* 
& THj WWr— 9&miLtS\z\Z. Vpp>Vc 
c' + VTMTfc<Tttft&fcV>) £Ttf*E£#*Itt 

h^>v ? X^©fi^«rf^J:T#'5o 49 
[0 12 5] (3) #EE«£E«±HI»*^II^T€r 
^ ^ 'J t J^WM^ t U > vx ^ y a > 

[0 12 6] (4) h*)*?)VVx.)),mfe&^m\ZlZ 50 



OT¥7 - 2 4 0 0 9 3 

ISSCC89Dig. OF Tech Pape 
rs 2 4 8 — 2 4 9Hfc^2nT^SJ:3te, 

$itWVbb{:i£U Jij^lMi&teh^/v'X^tf) 
Ktt«ftofc«)fc**«ttV s s IOBb£rr*fe&£l*P 

mo b u x;M&jfi&il#0>B 4 5 K:«TJ:5fcy 

[0 12 7] 04 6-05 0(1 04 2{:^bmD 

y*e^«^?-*fc#©BK0T&B* »jc 046 

ttff^Uxn-^a^X i , j, k®«£lHM&9*U 
04 7B7X*D9f3-HW*x i 0>5g£[§Ii&£^ 
U 04 8tt7-F«ft«^*£l3»**U 04 9 
«n 7 A S F U/LM^4[Hlj2S$ ^l, 05 0H 3 
7A8«flf«4@B£St. 04 6JC^-Tcfco^ ft 
»7 F UXB^A 0 - A 3 ttff 7 H UX/t y 7/6 1 K 
D^7Hl/XlfRA0, /RA0-RA 
3, /RA3*5W*Sn, ^005^, n^7Fl/XM 
RA2//RA2. RA3, /R A 3 ififfZfV 7*3 — ^ 

3, X4fcr3-H*n*. n^7FUX^R 
AO, /RAO. RA1, /RAira4 7C^Uct 
^T3-^6 3lC-^*_£fl£o SlCD-tJ-^^— ^6 3iC 

6 3liD-)7Kl/XMRA0, /RAO, RA1, / 
RAliC&CT, TX^D»)ff<|»x&lRU (txl 

[0 12 8] BI4 6 ©ff^Uf 3 - KMX 1 - X 4 tt 
04 %<DU*J^U — #6 4\z^7iZ>tl, 04 7<D(J>xl 
— <t> x 4<DVv9*n*»#<B4 8cD3M^y— FT r 5 l^y 
-M:^f)tl6o ««y-KT r5 1IWxi Cio 
T35il*r£<t:, ^3—^6 4 0^3-1^^73^11^^ 
*JH*9>S>X^T r 5 4tpftMF7>yX^T 
r 5 5*&fc*»7-F«F?-f /tft^{/T7-H«M 

4 9 jc^-riiMiu^ 6 7\z^xmmtsti. ANDy- 

X 1 £fcteX 3tX2 SfcteX 4 teORV- F65$^ 

br ANDy- h 6 6 ott*A*«twe»n, z.<da 

NDV-F6 6*^SFU/L«Wffl*Sn<5. $ 6 
fc, H 5 0 fc^i\fc 3 K?0:/y 5*3— F«#Y i . j, 

[0 12 9] 04 6— 04 9t£3KUfc&^D>y^£fB£ 
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[0 13 0] 04 3 (c) Kl*i\fc5K:, rt^TFl/X 
m^An\tT 7 6 1 \z5-XZtl. 

;ty776 l^6B43 (d) K^^fcStcn^TFl' 

^.en^ fl ff^u^n-ye 2^^ia4 3 (f) fc^-r 

«k5^Uf3-HWXl^ffl*Sn-B. 04 
3 (j) KjftTiSfc. ^D^xtD«)7F 
l/7i^RAntt:J;oT1}-^r3-^6 3OT4 3 
(k) \Z^-tXo\Z, <*>x l~<f>x4^til^-r^o 04 
8 K^-Tfr-xn-^ 6 4 ttfr fn-ym^jx I , 

ncKcrauau S4 3 (i) K^*ry- ksuksmi 

^^m^r-r^c vx^D^^xteilMllIS&e 
7fc.fcoTjia£Sn, ff^Ux^— Fffl^X 1 SfcttX 
3 <LX 2 *fcfc*X 4 i#ORy- h 6 5 CckoTMfil 
A«*»5n, AND^-h6 6l:iotORy-h6 5 
CDtti^i:3l^lHl^6 7(Dffl*i;©iftlia^enrBI4 
3 (n) \Z^-TXv\Z. SFU/LTO^n^. * 
HSO^-rJ:^^ JiJf3-^6 9fj3 7A7H 

[0 13 1] 0 5 ltt*7<Z>«^(0»2*lS«*^'ri5I 
£0)0 5 lfc^Lfc^JBWi, 04 2^ 
bfctejgy— hBSA, BSBfCft^-TpT^^l-N^ 
>^^Tr6 1-6 4i£^tit){;, 04 2^ 

>:/4<DF^-f:/^>f >/SPi;:fck h7>yX^Tr 
6 5«r^bT«iK«JEVc c' ^AetlTlr^. 
>yX^Tr6 1, Tr 6 2ttB»fi^BL I ' i led: 
otW^n, h7>^Tr6 3, Tr6 4tt*I« 
(ItBL I ' r fccfcoTW*P3n*. &*5, 05 1 T 
tt, 04 2 JC^bfc-f 3 XlU»©0^*W«nT 

[0132] 0 5 2^051 (DWift&WKtZtzltXD* 
^Aft-hTJb^, 0 5 2£#J&bT0 5 1 

BLI'i i5cfcr/BL I ' r « TLJ WfcftoTW 
"C, h7>^X^Tr6 1-Tr6 4^IU bfy h 
iBL, /BL[j;VBL©ifi[i:yiJft-y$nr^ 

fix, £«a>:/n**#ii«sn*£:, amm 

BLI'i rt* THJ l^WCfcD* h7>vX^Tr6 
3, Tr6 4»»§ e ^CJC, 
5 2 (a) \Z?R-r&o\Z, Vv>v<Dn&\Z$L±&r), * 
tUtJH3&^r^05 2 (b) fc^Ttf^ FlSUtf 
B L, /BLK^tfJ^nSo ^ffi^nfcx-^ten^Y 

;^>xT>7 f 4^*iJ|g$n^>. n^-v^;p 

•k>XT>^2CDH^-r^^-r >SN^X-f ^7 1£ 



(20) W7-2 4 0 0 9 3 

^LTSil/^V s s fcSMfcsn* p5^*;Mr>X 
7>^40H7-f^>/SPfih7>yX^T r 6 
5&^bTt|^mJEVc c' K««sn*. fcfu/Mft# 
BL, /BLCDI/^MSBL I ' L «i!4VssT 
THj U^MtWKMEEVc c' iDU^MZ 
TLj l/^KOt#lt h7>yX^Tr6 
1, T r 6 2tf>b^MimJEV t hfctt&ifim&V s s 

^vm^fcwoMztez. -rtztt. sm&vs s<t 

DfcU^iiffVth^W^Vss' hUZ>. CCD 
10 1ttb. ~<Z>0 5 1 K^byt^J§0TO3:, 04 2l:^tfc 

[0 13 3] 05 3tt»7a)56M<0»3*JB«|*^-riHl 

&0T&s a c 05 1 iz^isfz^mmzis 

bfc<h^, t^hl^BL, /BL01WVBL = 
(Vcc'+Vss') / 2 left 5^ Vc c' /2K 
ftoTb£5^£&Mbfct>cZrCfc5c "T^^, ir> 

>>?X^T r 6 5 r 6 6 0 H l/< >l:^n, h 
7>^Tr 6 5oy-Mi[i0jM^DC^e 

tu y-x«^$n^>o h7>^Tr6 6©y- 

GNDl/^jjSIlIBl 9^«ttVs s ' n 

[0 13 4] 0 5 4«05 3<DMft&Wm'rZft&<D? 
<Aft-hT^^o 05 4£#H8bT\ 05 3 

30 T, 05 4 (a) l:itD^7Hl/XXhD-7*§f/ 

ras^ tlj uuu\zfcz>t. zommjimmzn. 

WfPfi^DCtft*. TftfrtK 05 4 (d) ics*-* 
«»fi#DC*«Vc c ' \ZiL±&*t* h?>iS 
X^Tr6 5OTU X-f y^Ilj»7 1 ^^bTir> 
X F 7< > S N*JSll«tt V s s WWfcfcS. 

z(Diz&>. -t>xT>7 p 2co^m^vs s tmmm& 
vcc' toiffl<DafficST?«j^-r^<DT> «ft*«ifii±-r 

So *<0'&, -fe«fM«S5fi»«Z, 8»St/DC«tVc 
c ' tCljE_h^-5G)T, h^>v>X*T r 6 6^W®b, 
40 t>X»7^>SNl:H ««GNDl^^3S£®» 
1 9d^ittVs s ' tf^XZtl, J t>XT>72(D7 

ftfrti, 05 3K^bfc*)6MTtt* 054 (f) tc^ 
■*\k5K:* ir>xajS8«f»cfe^Ttt, t^xh^-f^ 
^>SN«mVcc' 0>«ffilST»fPb» »fffi 

[0 13 5] 0 5 5tt»7 0*MO»4*JSW&^"riiI 

gs0T^^>o rcD05 5\z7jkL,fzmmmz* h^>^x 

5^ r 6 7 tT r 6 8 ^tCi;oT, -fe>X H^-f 
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>SN<D«ffi#»ifi«{fcVs s^GND^ieVs 

T r 6 7e«»WSFU/Ll:i-3tfflU 

£«, h7>yX^Tr 6 7 0V^tt8MffiVs s tC 
tt«$n, h7>yX^Tr6 80V-Xl«GND 

[0 1 3 63 0 5 6te05 s<Dmft*wm?%it$><D* 

^^t-htfcS. i56 (c) fc3ft"J\fc5K, ±> 
X<D«J«3lC*5^TS FU/L*t THj l/^MC&o T, 70 
H7>yX^Tr6 7^IU t>7H7-f^7^ > 
SN^SItfiV s s tCfcSo ZL0>1tlb. ±>X7>7 
2 \$m&m&V s s i:mag^JBEV c c ' fccoMTKfFT 

<&5. ^UT. 056 (e) fc«t\fc5te, kfs/HB 
BL<Z> TLJ k^QTOW^GNDP^V s s ' 

ic&*t(Hc. sfu/liw tlj wuhc&d, 0 

5 6 (d) fcwTJl'SlC, MWSU/L^ THJ 1/ 
H 7^ >S NCSBIGND s s ' a? 

[0 13 7] 05 7lt »8<0BW©MS«Mrr*& 
&<Dm~C&Z>o ^©»8co56^Tftt, 01 (b) 

*«titfS ttK^JWHG N D l^/PfcRfirr* £ 1 1> fC, 
ftffl^Si^BEE x t . V c c fc#^T^«>5£a£>sm<fc*: 

wsv^ssffiumjE int. v c c ft&mm 

lEInt. V c c 1/^tiiGND l/^l/CRT I 
c&mftTZ>J:olzVtt<DX$>z> 0 ft*, znicm ^ 
fP«EEtt* DRAM^^t'JtMr- ^U^>>'3> 
&&Zfa±2l*Ztz®\zmRZftZ>b<DX&r)^ *rtL\& 

[0 13 8] 0 5 8«m8<Z)^^V^Ty-H^1J- 

So 

[0 13 9] 0 5 7^LfcJRJ8Ttt, ^Uir;b£^ 
tf fcf y h«acD5Stt^miHmBE Int. V c c <fcj»HG 
ND©K^«Ei;^5 0 "3*0, bf^HR© "L" 40 

[0140] zn&ms %*»ML>iz&*>wm-%>. m 

5 8 te<7— HiBOlJ-yxWySxH^H 0 — ^\z^^Xm 



4 0 0 9 3 

1/ y a H U - f«»ttB tft D *ftt5. ZOtttt 

tf, -8 0mV<7)SifraJllt6^ 

[0 1 4 13 0 5 9ttfB8O»M0>»— *18W«^-riHl 

Tr7 10V-XWIiiiiffExt. Vcc(D7^f 

<**1, FH >tttt«lHl»8 2<OtfcttX**lC»«$ 
ti, KU-f >^&rt«S«iB«EEI n t. Vcc«S 
n*o tkttBKB 2fiSipSffA^rtgR€aimmi n 
t. Vcc££it«U *MB«iB«J£Ex t. Vccl 
«MEInt. V c c icKJEf*. n^**)Vh 
5>i?X*T r 7 2©HH>tt^«GNDl:a«S 

»8 3<DJtttX**tC»l«$n*. Jt4fc[Ei&8 3te£*P 
«£E£*{HGNDfc£Jfc«U *MSGNDJ:D*Hl*fc 

ies^m^^^GNDi/^;i/^n^^^;Uh^>^^ 
Tr 7 2*>S5B£a-a:*. 
[0 14 2] 0 6 0**0 5 9\Z7*l,7tmffiM\Z&rtZ> I 
C»ff«BE*^-r0-(f*O, 06 1W0 5 9fc7KL&^ 

[0 14 3] 0 5 9(r^LfcH*£^<DJ:5^ WfcDR 

Int. Vc c fr— ftfca^-fcttttT, HHGNDS* 

&&mft°t2>ftit>\zto&mmmmint. vcc^e 

0 (a) £5KTOfMM*>&H6 0 (b) (c) 
tc^-r<k^fc, S(HGND(Dy7hSl:^t>'7h 

[0 14 4] ^ <D J: ^ fcffimZ-rZ ~L\Z&ty y 

<d£ o temf&ztzz tT-y-yx I/visa)]/}* v~-?m. 
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0, 06 1 (a) ~ (c) \Z^T<ko\Z, ^GND^ 

&*k-rz>?c#><DmmmEEBfrt>fo&nmmE. int. v 
c c z>rztb<Dmmm&A<Dmj£mv b&mtis 

fr^£o\Z&1$m}£A&£ZtB%mfeTtltt£^ 0 fttc 

u is 9 iz*LrzmMmfr*>®%\zmm'v%z>&o 
\z. mmm&AtBcDisybcDm&MTLzz.tizjiQ^ 

WMlnt. Vcc^MGNDCOi^gfi 

\zmwrz> zl himmv$>z> z. t.\±no £T*>&m 

[0145] ^6 2(^5 9 C^LfcS^iE^^t 
5 tz & 0^2pmffi^liI^CD-^| £^T^mtEl&&ST& 
§ e S6 2i:^ViT, pft^h7>^X^Tr8 1 

©v-xiiMtitffiE x t . vcc^ >\zmmz 

Otpft^h7>WTr 8 3 0y-hc!:t:8 

&ifc£n, p^t^h7>^Tr 8 3CDV->Ui 
P^*;H-^>^X^T r 8 loy-h^p^t^ 
h7>yX^Tr8 5 <D5>- h tm&iR 1 co-«|K:»j|* 

^nso s^r i co^«^^mi!gma£E x t . v cc 
^^>\zmm^n^ a 

[0146] pft^h7>yX^Tr8 3©HK 
>ten^**;kh^>;xX*T r 8 2coy~ h<hn^ 
^h7>yX^T r 8 4 0^- h*5<fctf K U-f >\Z& 
l$tl5o n^t^h7>^X^Tr8 4C07-X(J 
&Jfc£*U pft«h7>yX^Tr8 50y-XH 
fctt«l»«ftEEEx t. Vcc^WSns. p:^* 
JI/h7>yX^Tr 8 5 CO K W MS&taR 2 £ R 3 £ 

Tr 8 >£J^R 2 £<D«gfr&*> SS^IIff 

2pmjEV r e f 2a*m*£n£o 

[0 14 7] H6 2^UfcS«P«JBE«^lHlKtt. 
**;H^>^X^T r 8 2£T r 8 4*5j;itfp^* 
JH7>yX^Tr 8 3?&t;&W>hi5 5-l3»£*j5KL 
p^*;Vh^>^X^T r 8 HC^tl* 

«s i tfi»R i icansijt i tj*i/< ccoh 

#C0«^a«p^^^;l/h^>>?X^T r 8 1<DL$^ 
IVthp tSSiR 1 <7>«ffi»Tfi£at*L<fc*& 
a£>> I=Vthp/RlTg^n5, ^c, pft^ 
;i/h^>^X^T r 8 1 tTr 8 5 <DT **;MBft£a> 

xtimcT&nittn?nizmvmmmnz>&. 

IIT, pf t^h7>vX^T r 8 1 C^UTnf& 
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7ti*£<h, pft^h7>yX^Tr 8 5 tc^n^^ 
fftSten I <hfr£o LitAbL Jg|aR2<hR3 t\zm 

tiz>mm\t j tti j etin i tuztttb. m&mfzv ref 

l*3<fctfVr e f 2fc£fcGD<i:5ftte£:ft^ 
[0148] Vref 1= { (nXVthp) /R 1 } 
X (R2 + R3) 

Vref2 = { (nXVthp) /Rl} X R 3 
d<D<h#, mmm&V refltVref 2©S6tt*<0 

20 [0149] Vrefl-Vref2 = { (nXVth 
p) /Rl) X R 2 

£*fMg£EV refltVref 2<Z>Mt*P 
^**;Uh^>^X^T r 8 5fCSttl*tB«»CJ:S»Si 
R 2 0*tiSTit LTSa^nSfcft, S 6 1 \Z*kT 

EVrefl, Vref 2©ffl08S«»Ufc**->7 

[0 15 0] 06 3OT6 2\Zm\y1tS»m&X±mK 
OScAW^^-THT**, HfMc0^6 2tC^b^:S^ 

^T«ffl$nw«l/2Vc c MT/U^* — 
^l:W61/2Vc c VWb 7 b-r* 
ZL(Dfztt>, H6 3^t&«T?H 06 
2(C^UfeffitaR2«, *©«ififfi&l/2fc#MUT 
ffitaR2 1 i:R2 2 ttcgm^en^o fit, ffitfCR 
2 1 tR 2 2 i:©»»jft^&«ffc^:**«JE (Vref 
1+Vref2) /2*«56^n*. £0>Sip«JBE£S 
30 KUT, 1/2 Vc c#£®»£«J«-rft«, 

/2Vcc \s^)V<DmML&fZ*£V&, nWMSXS. I n 
t. Vc c^J:t;»«GND*^bUTt>iafi£T**. 
[0151] S 6 4 US 6 2 £^LfcX2p«JEE^£[Hl& 

^Lfcfllte* H6 2fc^L>tlllB««fc*5^T«febT 
^£g*P«EV r e f 1 , V r e f 2 &£K38£LT^ 
SWiiiElnt. Vcc*J;tf!HHGND€BB 

A ttKfel GND'ft m$ W G N D L 

^**;H*5>S*X*T r 8 6^tMSft^n, Z(Dn 
ft^h7>yX^Tr 8 60y-M:ttfXhfif 

[0 15 2] me 5OT6 4fc^LfeHI»H©»«2&R 

X^Tr86 ©y- HC-5-*_G>nTV><5^X hB^tt 

r e f l^WVr e f 2tttfr&0Eg|6 2Ta»WUfc«fc 

^KBffs©«*a:Jw«)e3nTv^. h&^oia. tzt 
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>tttt£IWKLfc:V>»&fc£, fXh^S: "H" 
;H:SttftUT, S*P«JEVr e f 2*ftMGNDtM 

jf&iT'S) £ t \z<k d s ftwmmmm i n t . vcc»j 

G N D <D & U & * * fctt £ T * Zl £ ^ Wffi 
ti, &mmE£ V refl, Vref2 0tfitt0 6 5C 

[oi53] 066 \tmmmmft*k\B\&<D2 % \zm<D& 

*7jkT®&m~e&Z><, £CD06 6\Z7skL?t&mM1£5£tk 10 
iBH i62 tC^L^ffitftR 2 tlttATnfS^&tfCR 

2 11, R2 1 2, R2 1 nfettHttflEU ffittR 

3 tCf^ATm^OS*T;R3 1 1, R3 12, R3 1 
m£M#l8M*U -lE-n^tKDfitrCR 2 11, R2 1 2, 

R2 1n(:MlTba-X9 11 > 9 12, 
9 1 n StaR 3 11. R 3 1 2 , R 3 1 m 

^lTta-X9 2 1, 9 2 2, 9 2m£^!tt 

*8l:iotka-X9 11, 9 12, 91ni:9 

2 1, 9 2 2, ••, 9 2m?:MU tn^tKDi&tfim 20 
£3Efls31i:T, &mmj£V refl, V r e f 2 &fflfi 

S»«EVr e f 2 tit, jgiaR 

3 11, R3 12, R3 lmOffitrL(C<fc^mjEI^T 
T«*S«JEE*«ffl*$n, &*Pmj£V refltVre 
f 2<Z)fH1>WfflKR 2 1 1, R2 12, •», R21n<Z)S 

[0154] 067 \*&mnm&£i\3i&'<z>'2 5 HftJCDfll 

£^-Tl5l&§0T&*o £006 7fC^Lfc»Pfl]EE*^ 30 
©Rte0 6 6 K^LfcfcaL-X*9 1 1, 9 12, 9 
In, 9 2 1, 9 2 2, — f 9 2m<D^rtl^n\ZMVX 
nft^h7>yX^Tr9 11, Tr9 12, 
Tr91n, Tr921, Tr 9 2 2, Tr92m 

^&»Itt«HLT»«BEVref 1, Vref20 

#nft^K9>^Tr9 11, Tr9 1 
2, -, Tr91n, Tr921, Tr 9 2 2, — , T 40 

[0 15 5] HCDI3 6 7l:*lfc*I«H ^XMStf) 
^y-fftmzX, DRAM^€'JtJKZ)U7U7'>aS 
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m&*fc^n\*£^Z-£\Zt£Z>» XL<D&ot£*kUXV> 

mmzte-Drzm&iz, me 7 [zmvftmmm<omm^m 
^x. fkmtzm&^v>m^m<o®n*m?>. mmmm 

fi!)fi«&0*il(l:OTt5, 
[0 15 6] 0 6 8 ttf y ^ft««l/TV^Hfc*i:, 

& 5 £ 5 Ufc*Jfi«OHII6BIT* 

[0 15 7] fciAH DRAMMW, a«»fPWf 
Kttx>r X^-tf >^C<fc 0 «7- Hi»©-U-^X Uy>a 

r<D«9I<BIIIJ»K:J^ 

T^fc^ttSBKAD, y^WyS/aOftLfcffft'SttJiK 
te^fctTZ* ECD££fctt* TJX? 
(9i$^S&VM*&iCfc*<Zn^ ^X^-tf>^f;iJ:3 
>J-^»«<Oi«*ttS&^afc>S:e35:Vi. fit, ;*^e 
U -fe^Oftff «£EOffi«tt«*fiTS** li:HJ:0, 

[0158] 06 B\z^v^mmm\t^t<D^^um^\z 
tommmm& 1 n t . vcca^b, ^gnda^b 

[0 15 9] 0 6 8&#Ibt. f (0««IC^ViTRW 
f*. pf t^h7>^^T r 1 0 1©V-XC« 
l*!8B«li«£E I n t . Vc c A£f&£S-&*£i&©£2p 

^4A6tl, * W>ttit«I§IK8 4<Z>Jfc«A;*jSB 
K»ttSn*. J£«HI!»8 4©m^Pft^h7> 
yX^Tr 1 0 3<B^— H£««Sft, *(0V-XHtt 
fl>««B«BEExt. Vcc^Aen, KU-OtiJt 

tsisiRs 4os2PA^*(c»jgg$n^^tt>tc, ram 
aiiijBE int. v c c a am*?-*. ftflwanjE I n 

t . V c c B £«4t5&«)OS*«#X 2 KtttKlilJK 
8 5c0it^A^^{-^^.e>n. JtKHrR8 5©ffl*3^p 
?t^h7>vX^Tr 1 0 4©y-hfc«tt$n 
pft^h7>yX^Tr 1 0 4 coy— 7s\Z\tft 

mm 8 5 A*«t»3R$n* <t n> 

mm Int. V c c B %mt}-T Z>o itmmm 84^85 
CDitttA*«cor-1JC«p^V-h h7>^Tr 1 0 

[0 16 0] n^tMh7>^X^Tr 1 1 0©y- 
XJl«^GNDAC0U^^^$1i:^^:^C0S^ 

^L^>n, HH>ttft«laIB8 7otfcKA*»i:»|[S 
JtttHJRB 7<OtfJ*ttn^V^h^>^A^T 
r 1 1 2<oy-hfc»«sn, *©V-Xli*«GND 
JC»JI«$n«. nft^h7>yX^Tr 1 1 2 CD H 
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W>teJt!&[Hl&&8 7 0)S?A*«»C»«l$n5tt'b 
\Z, JBftlGNDA&ffl^f'S. ifflGNDBOl/^M 
«^-r4fea60**»*Y2«M:«lHl»8 6coJtifcA;*j 

yxnr i i i©y-n:»«*n. *<Dy-x\m 

ffiGNDKSMftSn*. nft^h^^^Trl 
llOHH >teJt&[eJ& 8 6 cog2pA*S8{;:&^3 n 
SinhfclC, J«HGNDB&ffla-r*. Jti£[HJj& 8 6 <h 

8 7CDJt^A^^fC«n^^^;Ph^>> ? X^T rlO 

[0161] rtBSmag^JEE Int. VccBt 

%iGNDBi©»p^f^l/h7>yX^Tr 1 
0 5tnft^h7>^X^T r 1 0 7 CQfi^JlU&a* 
^$n^<h<ht)tC, pftWh7>yX^Tr 10 
6tn^t«h7>yX^T r 1 0 8 cofi^UIelS&^S 

T r 1 0 6 tn^t^h7>yX^Tr 1 0 8 <D*f— 
MCg&RSn, pft*;^7>^Trl0 6in 
5 L t^l/h7>^^Tr 1 0 8©H W>«tH*£L 

■awasn*. 

[0 16 2] ^6 91^6 8<D»fP&ffcm-*fcfc©* 

(a) KItt^T J; 5 M H" W^ifcB, /<t>\ZW6 

9 (b) iC^-T^^tC "L" U^fcfc*. Z.<D1L#>, 
0 6 8 CD p — h h^>e^X^T rlO l^MU 

s»«*»x i «<jtttiBiK 8 4 ic^x. & n, g2g<§^X 2 
**jt*®» 8 5 ^>n^o ttttiiiK 8 4 
xitmmmmm&mt. vccAt*jt«u 

til^l:^i;Tp^t^h7>yX^T r 1 0 3M 
^[MmjEExt. VccffiU 136 9 (c) 

j^k* nmmmmEEExt. v c c <t o «>ttv^m 

itfflnt. VccA^m £CD££> itR® 
&&8 5iip^t*;Vh7>^X^T rlO 4£0J$PL 

EEInt. VccAiDfe U^;VCD{Elf^S*H«EE I 
n t. Vc c Bj&WjSnS. * 

[0 16 3] — "L" ICfcofc^tlCcfco 

T, nft^h7>yX^T r 1 0 9iW1L 
t^h7>yX^Tr 1 1 03»t**»C3teD. JtttB 
» 8 6 , 8 7 Y 2 *t^*_ ^>n^p Jt$$®& 

8 7ttatp«#Y2tJHHGNDAtStt;ttU 06 9 

(d) K^-T^lC* *«GNDcfcDfc?^«flto»^ 
B«lGNDA*lfl*«. it^IeJg&8 6«. 

**JVh9>S>**T r 1 1 1^«»U lifcl G N D A 

[0 16 4] — # % p^**;i/h^>^ys^T r 1 0 5 



(24) 7-240093 

Int. V c c B tgfiGND B t©ffl©f ttV* Tft 
fPU pft^h7>yX^Trl0 6^:nft^ 
b^>y?X^T r 1 0 7 KftSMHttBE I n t. Vcc 
Ai:j»HGNDAi:©m<Z)«*tV. MTKrfpr*. 

[0 16 5] #«ffi*JBTtt, 07 0 (a) \Z7K?&? 
\z. &&-imm*vtttMK*£\*Ttoirny#m* 

10 "H" l^;i/<h&0> "L" l/^K:4T^5. 

"L ** l^HCSTFtfo ^^tCctot, 06 
8©pft^h7>^Tr 1 0 
/4>tfi "H" ly^<hfe0, p^-v*JH^>^X*T 
r 1 0 1 j&^iBiBiCfc 0 , Jtttlilft 8 4, 8 5 JCtt^n 

[0 16 6] — ^ n^t^H^^yX^T r 1 0 9 
3^#JS5ii:3ftO, nft^b7>'yX^Trll0^ 

Tr 1 12£S}»S1*\ gjKGNDBOifi^S, 
Z.<Dtz&, pft^h7>^X^Tr lOetnft 
Wh7>yX^Tr 1 0 8*»6a*IB»/t!y77»* 

[0 16 7] 13 7 ltt#««Rffc*«/t>f7^mjEt# 

jee x t . vcc icjt^TSK u #&mmz\s&gw 

-f T xmjEE Vb b CD l/^;i/£^g&G N D tC*f ITS < *T £ 
ttfclC, #JEmjffiVp p<Dl^;V£*MB«««EEEx 
t. Vc c{rit^Ti£<-r^cfc: > 9{cU^: ! bcD^^o 
[0 16 8] 0 7 2ttS«/WTX«EE*MW"r*Il» 

459 5^X^Tr 1 3 l®y-HCli«^/*^#A&n*. 
nft^h7>^X^Tr 1 3 1 CD H U-f >teit$fc0 

^>^X*T r 1 3 1©F W>fcfc»e«i*K8 8rt>& 

2*1*. ifc«l§Nfc8 9©ffl*tta««tt«^IslK9 0{C 

^>i^A^T r 1 3 1 CQV-XfC^^nStihfelC, 

[0 16 9] t&i£tf>0 6 9"Clft^bfcck5iC, H£^/(t> 
50 IMKffWIC "L" U^(C^Sfc«e>, n?t^f7> 
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S>X*T r 1 3 m««W;:<<fc*. ZCDTctb. nf 
t^h7>'^Tr 1 3 1©FH>^V-XP 

[0 17 0] IMEAWCMU m^/<*>£* "h" U^MZ 
fcD, nftWh7>^X^Tr 1 3 l1fimWT&1t 10 

n^-r<^^>c ZCDfctb, ltttlilK8 9©JfcttA;&fiJBE 

8£|hI8»9 0 ttlSAM 7X«BEV B « ^SfGNDIC^ 

CO 1 7 1] i7 3tt«ffl«pi:*«ffil«i:-C#JBE«EEV 

p^t^h7>^X^Tr 1 3 4<DY—b\Z\*m*i<t> 

>^Trl 330HW>l:8«$n, V-*fct» 
«S^n, y-Minf^h9>^Trl3 2© 

>>X*T r 1 3 2©HW>^tt3e«*W9 lrt>£5£m 

mtmMttstiz. itim&9 2<z>mmxi3mz\m»m 

ilffExt. Vcc^A^n, JtlR[mft9 2<Dttitf 
tt#M£E*^IUK9 3t»«!^na, #JEEHJBE?5&IhJ 
&9 3««p^t^h7>^T r 1 3 4 CDF 

[0 17 2] tfcfc, ftfPfc^TMHT*. 
l^?>0«»^n^v^h^>^A^T rl32« 

t r 1 3 3 izisffinz. mmmiz\-zm^<t>& "h m i"< 

;WC p?t^h7>v J X^Trl3 4?5^ 
ilUc<<&tK SM^<^5, Z-OTc®. VMM 
B9 2 0ttttAAOiff«Vpp-Ir (rfjpft^ 
JH-9>$>*-*T r 1 3 40fifi«) <hfc*. JfcttlUK 
9 2£*W&miK«]EEEx t. Vc c i:it*^A^^S:it^ 4Z7 
U #JE«E»£IhI»9 3rt>£3M=2n*#ffi«JEEVp 
p£i§5<"3~£> 0 

[0 17 3] #«J!iB»fc«**<frj&* "L" l/^;i/(r^^> 
t^h7>^X^T r 1 3 4^ib^t< 
fcD, it«mgS9 2 (Oit«A**JE^«T"r*. 

Jt«®»9 2tt#JEE«JBE5«^0»9 3A^S»*$n 
5ffB£tffiVppStt<T*. 
[0 17 4] ±^CD^t<. 13 7 2, 0 7 3^bfe^ 

mait**, &mmz\mi£nmv vp 

\Z, »«A>f7X«JBEVii*nffl5GND<k0*>a!<L, 50 



#i¥7-2 4 0 0 9 3 

w:*jee*bev p p £te< l^«b;w rx 

«BEV..£»< #«6ffl«rOU-^*« 
[0 17 5] » 7 4 »S 8 Vi&*&©L S I 

<Dmmn&f&$i®» 1 o o^e5g±$n^s»o>*2pm 

T^^> ^tpmtt^^IUK 1 0 0H B 
6 2 tmm\ZLTffi&L2tl. p^T^Jlh^^XfT 
r 8 50HH >£SMfiMfcSStR 2 <h R 3 t R 4 

b*j»«;**u *n*n<Dmmjkfrzmmni£v r e f 

1, Vref 2, Vref3, Vref4^4$tl 
LS IrtSSKWU !§IK»A~F;#8»t£nTV>*. 

®&mA\mmnmnmEx t. vcct»»GNDt 

<OHB<0«fiT»fPb. Iaia»Btt*fir»€lpIKl 1 1JC 
£oT£2PHJEVr e f 1 KX^TKSSn&ftfflra 
flimEEInt. Vc c 1 t*«GNDt©BO*ttTi 

ffts. \B\&wc\zm&mfe®&i i 2Cct^TSM 

BEVref 2 JC»^Tttfe3nfcl*l««aR«JE I n 
t. V c c 2 ^»GNDtOHllOtfiT»fPU (UK 
PDK«ffii!!S[Hl»Sl 1 3tC^^TXqi«ffiV refl 

^at^viTK^$n&*««ag«m int. v c c 3 £ 
1 1 6 \z£^xmmmmv r e f 3 tatt* 

^T«JfeSn&J»HGND 1 £©W©«ffiTBrfFr*. 

E»*EttH«lCbT, MfflR&limil 14iC 
£oTS*PWEVr e f 1 fc*2V>TBtt3n&l*J«l 
ilfflnt. Vcc3tittRSHIiSll7l:J:oT 
S2PmffV r e f 3 fca^TB3K*nfcJHKGND 1 

tomvm&vmftu BK*F»*ttnKBKi 1 5 

K<fcoTS*«jEEV r e f 3 fc»tJV*TM3*lfcrt« 
fllff Int. V c c 2 &*fflBBg|§IK 1 1 8 lC£o 

xmmnmv r e f 3ic*^r«jtsnfcWKGND 

[0 17 6] 13 7 5«IB9<0»MO— *««S^"rBIT 

5fc3RLfc**«ltt, fflfftCDB 2 2 
b^IIM^^tfcfeOT^^o -Tftto-fe* 132 2 CD 
7£x*:TOfcMW«Bl»8&n^ir* 
jkh7>^^Tr 3#»ttfc3tlT^GN-D«3 0 

^>>>X*T r 2fCioT-t(D!U€r^««JEV t hnfc 

Vref=VthntaoW. A* 
WHW:lin?t^h7>^^Tr 2^XV 
* > a ;U KtttlC £ o TMGND8 3 0 CO l/^I^T 

[0 17 7] ^£T, 0 7 5fc^Lfc*JfiMKk KffilG 
NDHi3 0<DUUUfrTtfZ><D&®3±*tZ>o 
»«IGND*3 0tn«B«jB«£EEx t. VccfctDM 
tCn^^^;i/h^>vA^T r 1 2 ldtft^ns. 
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Ltnfv^h7>yX^T r 2 <hT r 1 2 1 £\Z<£ 

Z>o n^t^h7>^X^Tr 1 2 KDy-hi&fJ 
2Vreff:t^nW5. Z(DTz£>. n^^h 
7>zS7.?T r 2\zmn%V77,Vvi'B)\'\imffitT\ 
ft^Vb7>^X^Tr 1 2 \\zmXltt-77sVv^ 
3JH*tt«J&*«L<fcD* K«G ND« 3 0 

[0178] 0 7 6 te0 7 5 K^Lfc^PSEE V r e f 
^y-h«£EVp$»^"r*fc«)©|5I»BIT**. 0 7 10 
6fC*5^T* ^aSmffimffiExt. VcctWGND 

1 2 1 ta«R 1 1 <hR 1 2 t.tmmtm 

$tl, ^ilil 2 1 «h&i/iR l 1 &0«HUXa^6Vp 
= 2 V r e f ©«ffc#tH*£ft* SftR 1 ltR12t 
©SMWft^SVr e f =V t h n©«ffitfffl*sn«5. 
[0179] 0 7 7 te0 7 6tC^bfeS*iR ll<i:Rl 

t>*>, tetfiR 1 lC^tn^^h7>^^Tr 

>/X^Tr 1 2 3A«ttSn5. h^>v it? 

X^Tr 122iTrl2 3 CD L£VM»«JEj&*£< H D 

[0 18 0] 0 7 8tt»9O»M<0ffiOSIJ6«**"riiI 

zv>m7 8\z7s*\sft$mmt. 075^ 

Ifcnf t^h7>^X^Tr 1 2 lC^T, pf 
t^h7>yX^Tr 1 2 5 ^{S*fifij£ E x t. 
Vc c tJ»HGND«3 0 <!:0KI:»Lfct)0W 
S. "0^pft^h7>yX^T r 1 2 5CDy- 
hf&«Vcc-Vp(:/H7X$ti5o fti^ol 

fm0 7 5 tmc*vfoz>c 

[0 18 1] 0 7 9»4»9©«W©«SO*JB«&^TH 
T?&5o £<D07 9lC^LfcSIJS0ytt, 07 5011^ 
^h7>yX^Trl2 1CIUT, P7^*;i/h^ 
T r 1 2 6 ^ffitfiVBEE x t . Vcc07 
-f>t»fi(GNDi3 0i©MfcS3Rbfcfe©T**. 
£<Z>»£\ pft^h7>yX^Trl2 60y-h 
ittlJVcc-VpC/HTXSn^ll 0 7 5O 

[0182] 08OOT7 8 40 
it0T$.§o -rtett, pft^h7>yX^Tr 
1 2 5©y-hi: ><h«C<7*- KUBEVp^^^ 
ft*. :©f^ ^yxi^^^a^K^timjEEVp J; 

[0 18 3] 0 8 lttH8 Ofc^LfcWOBkfiW&^'r 
0T&£„ -Tfcfr^ 08 Ofc^LfcA^y-htti* 
<Dn3 L v*)Vh ; 7>zS7>?T r 1 2 5 Kltt*-T, /ty# 
^h^fcopft^h7>yX^Tr 1 2 7 



^^5^7-2 4 0 0 9 3 
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[0 18 4] fcufc, ±SfiO»9©S!WC!>**ai«fC*V> 
T, Vp=2Vrefl:U $ £fc h v >iS*?W7 
XUyisafr}*mWL&mC\ZteZ&5\Z&feVfZ&. V 
p = 2VrefTO<Tfe, n^**;i/ h ^ >>?X^ T 
r 1 2 4d:n?tMh7>^X^T r 1 2 7£fctep 
ft^h7>yX^T r 1 2 5 Olf^X l/yyaiPh* 

XTWMs-rntf cfc v>. 

[0 18 5] H8 2H5I1 0<O5BW©*l 

[0 18 6] _Lj£L#:£:fc0, rt»HIB5©f 
fico^yMGNDl/^Mss' 

[0 18 7] 0 8 »BGNDl/^W!4 
EalBl 9T584l/fc»HGNDKMs s ' tf*J»HG 

^E-H-f *-^;Ml*« test ftSHtSn^^h 
7>^X^T r 1 2 7#qRit6ftTfr*«. 
[0 18 8] #cfc* S»f^&att^T*. 
0^^5>W^/WEi^i;/CASiWR 
ASf^0f<iWWCBR (Write an 
dCAS Before RAS)(D#^*>tft£*> 

[0 18 9] ^Ot7 h^5>M«BStlty MJ- 
TXht-hM^M^te 
s t#tX£3*l<&« ^0i^d>tes t^nff^h 
7>^X^Tr 12 7©y-b}:A^$n5^ n^v 
^h7»*X^Trl2 7^t>LT 4 »61GND« 
3 0*»ifltfiVss}:3K. Z.<D£$lZte, t>X7 
>y^o^i/^;pm^co^-f M«GNDl/^V s 
s' (0. 5V) T?li»<ni/V;H*>5«»SnSX 
(Dmt&Hk&Vs s (0 V) <h&<5o COfctb. 04 4 £ 
^Lfcfcf * hiBLOl/^feMGNDKM s 
s' (0. 5 V) Tfe<8MttVss (0 V) kfc 

L) \ZM-rzy~b 07-FIIWL) OWVgstt- 
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[0 19 0] tfc^T, /CASflWRASfl^ctO 
¥<uT^5CBR (CAS before RAS) 

(oz-i ^ >^#fl^2n* i^x f^e- v<i*--f)im 

^Trl27W7U ^KGNDiG£3 Otefftf^&G 
NDHMss' (0. 5V) <hfc£o wtl<t0^ 

[0 19 1] g|8 4«110^^i2(7)SlM^ 
tHI^P7^^ 08 5ra8 4i:^U«GND 
1/^;1^£©&1 9<£:f8/&£^T0&|glT<&£<, g##J 

F^^-^m-^^ t e s t#*®ft!GNDW^;^±[U 
^1 9(rt)A^$tlT^^tC^^^:^o 2intt*iH 
GNDI/^;1^§£[hI3S1 9<Z)*iCM{£(GND*l3 0^ 

1 9 atfmfznT^zig&iz&^T, burn^rx ht— 

FKAofctilrfC^X F^-F^*~>OWi-^0 t e s 
ttCi^T^miUKl 9 a£#±£i*5fcg>T&£o 
[0 19 2] i¥b<^r^t, 

imss 1 9 \t. i 9 a <h&mnj&a 1 9 b £-&tfo 

^minJKl9a^ ^liiii$I[HJi&7 1, n5^*;UF^ 
>^X^Tr3, Tr 12 9i5i:r;pft^h7>y 
X * T r 1 2 8 fc^tTo ^®jif "|g[El& 7 1 OJEteATj 7 
-HfMGNDl3 0l:^n, ^cDl^feATj,/ 
-HCfJl^Vr e f (= V s s ' ) timm^tl 

[§i&7 io&tj/- FK&^£n> ^<oFWf>tcte«[ 

^-Hi^X F^-F-f *-7)Vm^<t> test^ 

x*Tr i 2 8coy->^x h^e-F-f 

«test -€-(7) F W >^«m^mf4V c c ffi 

7 1 afcMSns. ft«5l&l 9 btt, n^**^F 
7>yX^Tr 1, Tr2^ n h 5 >>> 

Xnrl, T r 2<DFW>tt£fcfcJ»HGND«3 

^h7>WTr l©y-hl«GNDi3 OK 
[0 19 3] Hl:*Vitf X h*- K>f*-? 



(27) W7-24 0 0 9 3 

^h7>yX^T r 1 2 8^t>Unft^h7> 
y^Trl2 9^7t5, p^t^K7>^X^ 

Tri2 8^t>t5t, mmnwm&i \<r>mm;- 
F7 1 actiigvc c^jn^n, mmmmm&7 

Vre f cfcDtt<&T3fc»^tt, JS&iS<BHFft7 1 com 
THj l/^WCft^Tn^^Jl/h^^X^T r 
3#*>U J«BlGNDIi3 0A%«n5. BBGN 
D$3 0(0SWlfi[Vr e fiOiK^om 

io \t, simmri§ik7 iow ixj u^Mz^m 

ft^h7>yX^Tr3^t7U »«GND«3 

[0 19 4] Jfl3i^X F*— FlC^T^X F^r 

-F-Y *-:/;MI*<f> t e s t T^t THJ 

pftMh7>yX^Tr 128^t7U n 
ft^h7>yX^Tr 12 9W>n, pft^ 

ji/h7>^Tr 1 2 8^t7«t, mmmm®» 

7 10«Hy — F7 1 a^fMMVc c(DBIJP3^ff 

itsn> h«i^ibiei^7 iii*gttftsn«. n 

^Tr3#*7t5. bf:*bt, i^GND«|3 0(O 
**A«ff±«n«. ttVlsIKl 9b©imiBI2TiU 
fcjBffi gnd i/^iJMsHK t m ©TR9itt# 

[0 19 5] MS^XF^-F^Oiry F43«*:tf 

[0196] 08 6\*mi ocD^momscommm^ 
IB 2 <o*m«o«t 5 tc^x F^e- F-r :/;Ht-»$ t 

e s t £y— F(C^t^n5 1 ^^;VF7>> ? X^Tr 1 
2 7WM«MCift< 1 HffilGNDV^l/«^lHlj» 
1 9©*»C»ffiGNDJlt3 0&»««ffiVs sfc9l<& 
a&fcHfcaw-snTV^*^ X©*£ftn^**^F5 

h7>yX^Tr 2©y-FJCttrt«a£^»#0^A* 

sntvifc^ co^sswTttrtaa^m^^t^xF 

^-F-f *—7)lrmm> t e s tWORy-M 3 0 
40 \ZAJjZtl. NORy-M3 0OBMn^*JH^ 
7>^Tr 2©**— FfcA;&3n*. 
[0 19 7] ftHS^X F^— F^O-fe* h&*ZfV±y 

a*ftfP«f^«^F^B-F'f*-^«-^4) t e 
s t& TLj U^;i/T&Sfc&n^*;i/F^>vX* 
T r 2ttrt«*fe«-^^"CfWW$n*. L*>U 5Uji^ 
-F©-fe* FlM^VKAD^X F^E-F-f 
f*tes t*« THj UtJHCtt**:. rtaB»fe«*^ 
©«ttt^3b&"rn5 L ^^;Ph^>vX^T r 2 c^y 
5^ THj U^;l/<h^:^o LWoTnft^h7 
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>v>X^T r 2^t>LT^GND^3 0 
Vs s \Z^\<o 

[0198] c<D$mmz&\,±T*>mi<D&MMtMm 

-^^JCOS*^[iI^P^«mK S&2 
^^3 0^1Mi:ra^D, 08 7t£tegi^cLT 

ems, -ens Kin*., -ecDHi/-r>^m^m&vc c 

est' fcSltSn^^h^^X^T rl30^ 
^tfSnT^£„ ^Onft^h7>'^^Tr 13 

ote, iDlfXh€-K^:»Itfi:vss (ov) tc 

^W>$tlfcIiGNDl3 OSrU-fey 
P*fc»#©IBHGNDl^;l'V s s ' (0. 5 V) 

[0 19 9] #fc, ftfts£lMJrr*. Jra*xXh*-F 

^r^^3V^T«, t^X h^E— K-f*— Zf)\^mn<t> test 
*t THj KjraDnft^h7>yX^Trl2 
7«tt>bTBfflGND«3 0*«»««ttVs s (0 

v) i:^^^>$ntv^. #v>t, »i©*;BMre 
F-f *-y;Mf-*f<i> t e s t# tlj i^;wcirF 

^Dnft^h7>yX^Trl2 7^7t§. * 
fc* fXht-F^f^-^i^d) t e s tcoStT^D 
§H:lT9>y3 y h/^Xfl^(f) test' 7$*£f£ 
Sft, r 7>->3 y Wt;l/X{t^<*> test' ttnS 1 ** 
Jl/h7>^^Tr 1 3 OCOy-h-fCATj^n^o JfcU 

r, n^^^h^>>?x^Tr 1 3 o *mmvtmtzte 

0, JHKGND*3 0 ttMGNDl/^V s s ' 

(o. 5V) &~em&<-7)irv72nz>. 

[0 2 0 0] CO^JSfifJTtt, MfflOh7>y^T 
r 1 3 0tLTnft^b7>yX^ML^ 

7»3 7 h/tKBf^ test' ££ifc-r 

[0 2 0 1] 13 8 9ll»10 O»!BO» 5 cD^5£0iJ£7rc 

WC*5V>Ttt, fXht-hW^JVif^ test 
»C«i;T«Hft^*«8lX-f y^l 3 2tfiWL»*>ftXK 
Zo MX-f ^132 CD-^ftSST 1 3 2 attSHH 
GND^»4|sI»l 9<Dffi*fC»«*n, *<Offl* 
«J»3ffi^ 13 2b tt»flfi$nfc^«/^y Hi 3 1 

^OftjaWTl 3 2 ctt»<HGND*3 0fc»* 

[0 2 0 2] M^-HJC^ViT^Xh^-F-r^-^ 
;Wi*f<f> t e s ttfi tlj 3J&X 

^77^132 <D#mi&T 13 2c «-^^««^ 1 3 2 
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atmmis, jg{£lGND^3 OfMGNDl/^Vs 
s' fcfc<5. flDj&^X K-KWWfX h^r-H-T 
*-:/;i/M^<i> t e s t# THJ 10101 
X<yfl32 (D^iiSB 1 13 2c ttffi^WStWT 1 3 
2 b <h*gjiU JBHHGND*3 0 tt»flfe«ffiV s s iZfc 

[0 2 0 3] fc*, ^iX^f7f 13 2H fctASH 
9 0^^-r^^lC, 2^nft^h7>>?X^Tr 
13 1, Tr 1 3 2*r«)Bjt^n*. nft*;H7>^ 
i0 X*T r 1 3 1 , Tr 1320KH >tt-en*n«ft 
«T13 2b, 13 2at?5:0, W-X^it)^ 
itf 132c^0, ^(Oy-htt^nrXR 
-H-f *-^;w»** t e s t:fc<kt^offi*tf^t/<*> 

t 

[0204] cco^js^fc^v^T^, mi<D$zmw£m 

[0 2 0 5] H9 0©«||O*6©*lBWJCJ: 
5 D R A Mf 7 ^ □ 7 ^ E! 9 2 tt-t 

OSHBSS*Ba-C*S. 0 9 l*3cfctf[39 2^#IIT> 
20 ^0DRAMt"77 > H M^^'J7Hi^l4 1 

^-«>wtcia:^en3t^jaiii»««i 4 2^tr e * 
ft. ^tU7Wi«i4in n^rsncEflisn 

^0t^7 H143t, if^T K143 ©K* 

£ r/M* krw- 6 nfe^gcoii >x y 1 4 4 

D^j3~^14 5L 37Af3-yi4 6t^ 

fro 

[0 2 0 6] l/-f 1 4 3 tt, D^i^n^A^T 

ttenfe-fe>XT>^2^^ ^t>X7>7*2» 

*-r*ify mi#bl, /BLt^nws. * 

/t, &ir>XT>:/ffil 4 4<D-fe>X7>:/2^>X 

[0 2 0 7] MSZZtUR** 1 4 2 IBRGNDW 
9tcJ:^T%<KGNDl/^UVs s ' ^ini 
3n*»4B[GND*3 Ot, ft«/t7Hl3 1S*lt 
»»$n5tt«»147t, #-tr>XT>^l 4 4£ 

49 »*bT»frteinfc««x-f y^i 3 2£*t*. $j&x 

1 3 2te, S«(GNDi3 0tt>XF^y7 
OS N«l:gi$nfcnf h7>yX^T r 

132£, t&Wmi 4 7 £-fe>X H^-r^^-f>SNco 
W^^^tlfen5 1 v^h^>v J X^T rl31« 
^tfo nft^h7>^Tr 1 3 2, Trl3 1 
It *n*nt>X7>7 r iSttft«^S 0N1, SON 
2fc«fcoT(W«3n*. 

[0 2 0 8] tyX7>^WfS0Nllt 13 9 
3tZ^TJ:^lC> t>X7>^MIfS ON^cttX 

50 rXht- K-f*— 7)\,mn<t> t e s t£gtt*y-h 
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[pjtti 6 i^e^^ns. y-him&i 6 i a# 

t-Htfe^TfXht-hW^md) t e s t 

S ON€^(D^*ai^$^^ a y— MHIK16 1 

0 t e s t£t THj P"WP**»&fcJU t>X7>y 
mmtm^S 0N\ZM&l3i<1$\Z TLj 

[0 2 0 9] &ft. t>X7>y^Mf^S0N2 

N^tf^x h^&- F-r *-y;w§-*f (f> test 

h©%16 2ft M^-FtCfc^T^X F^-F-f * 

-:/;Mf^<f> testa* tl j -fe 

)l>&thll-rz>o ANDy-hlel^l 6 2\Z. ^X 

h^e— Ficfci^T^x h^~F<*~:/;Mi^<f> t e s 
[0210] *tc> »f^*Kwr«. a**— fic&h 

Tttt>X7>^»ttft«tS0Nl^ THJ UIMZ 
U'?tzZt\ZfoVTn^ir*)lh : 7>iSX?T r 1 3 2 
rt**->U t>7l^7^^>SNl:jiiGNDl/^ 

UTn^t^h^^X^Tr 1 3 1#*:*>U ir> 

[0211] z.<ommm\z^rhmi(Dmmmtmc 

Di3 0*3«fctf»i&Bl 4 7*-tn*n^y^aJR^ 
JSSU ^t'Jt^Ml 4 l£B3<fc3K:L,TiB!l:h & 
-tr>X7>:/3?l 4 4co-ir>X F^-T^-f >SNti 
{&GNDSI3 0*U;tf«*M6l 4 7 fc*ft<D«HJ|X-f y 
f 1327S«tntf, #B*SN3 0, 1 4 7<Dmm 

lhT€T*. 

[0 2 12] fcfc, t>X7>^2^Ji^7fl 3 
MGNDU 3 0 H5VM:«t$nT'>U 3 >MO± 

#fca*«a*n*. 

[0 2 13] (39 6^11 0<D¥&W<D&7<DgZmm\ZJ: 
^.DRAMf^OM^tiW^T^S. ^9 
6£#!&bT\ ^(DDRAM^y^lZ&^Tfo, mSQm 
Kfi^l4 2ft ftt>^7>^f 14 4C39JSLTB 
tt£nfcn^*;i/h^>>*X^Tr 1 3 3 jg^G 
HDU1)Vg&&mKl SICiot^GND^Jl/Vs 

s' ^im$n^MGNDi3 0«i:, fxht-M 

*--7)imm> test C*DTMGNDi3 0 
Jfc£^£n^*;i/F^>>?X*Tr 1 2 7 £^tf. £■ 
nft^h7>yX^Trl3 3H =&ir>XT>y 
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3?1 4 4tf)ir>X F^-f:/^ >SNtSftlGND^3 

oowicfttt^n, *©y-Mi-fe>77>^«Htfc« 

ffSONSSW-S. n?t^h7>^X^Trl27 
tt* F 1 3 1 <h&<KGND&3 0©Mfc8M*S 

n, f ©y- httfX H^^m 0 t e s 

t £g#£o 

[0214] mz, »ffftR9B-r*. a**— fk*v> 

TttrX ht- K^f^-^M* t e s t tt TLj U 
^JUT&D, n^t«h7>^Trl2 7^t7 
i0 LT^jGNDl3 0(«GNDI/^M s s ' Lfc 
rXK- FJw*5^T«xX h^— F-Y 7)Vm 
^test^ THj n^^^;i/h^> 
r 1 2 7^>bT^GND«S3 0te&i&2 
n*o t>X7>^tlbifS 0N*>* THJ WV\Z 
?a^tnft«h7>yX^T r 1 3 3^>UTir 
>X7>^2^ftftsn-5. 
[0 2 15] 2KO*Jfi«^fe^T'b, All W 

a? [0 2 16] &*5> 09 7 \Z7^t^\Z, iKGNDi 

3 0^^r>a^i:«U ^^U-feJUWIi 4 lttm 

$£$\Z\sTm% §t>X7>7*f 1 4 4©t>XF 
5>f :/^-Y>SN£J®KGNDJl63 0 £H&CD$J&X-f 
7f 13 2T»«tn«, #EiSN, 3 OCDESffiSt 

[0217] m9 8\zmio(o&w<Dma<DmMm*7K 
Tzruypm* m$ $\tt<nmfe*7Frt*'i a^*-f 

^? -riso<h> *^ur w 1 5 oo7~F&wL£ggs!i 

T*fc»O'7-HH7'f;n0^ ^M7f 132 
£^fro 7— F HM/n 0<Z)i£l^I^ftco^-r>i 
0 atC^maSSfeVc c^^#E$nfcifiE*iE*ttVp 
p#MD$n<5o »7— HH7-f/U 0tf>&l^;i^£tf) 
>1 0btt1»»X-fy^l 3 2©*I* : fl 3 2c 

tcSMSsn, #&x-f ^132 <o-^«»sst 1 3 2 

a«»ift«8l 4 7tC»tt$ru 13 2(^i 

^Wlftja 1 ?! 3 2bttiBHGND||3 0l:»«sn-5. 
MX<^13 2H 0 8 i 9T^bfc'b©tHi;T* 
40 ot, rXk- F-f :/;MB^$ t e s UcJc^T 

[0218] &\z. mft&mwrz* ms 3-c^ufc* 
-r ^v^-ca*^— Fa^jna-rx w-Hoty mj- 

-f^;M:A0T^h*-H*-^HIf * t e s tifi 
THj U^;HCft±3^* t» MX^fyf 1 3 2tC<fcD 

*7— F K7-f/n 0 O&WOim&O)?-! > 1 0 bte& 

ife^&Vss (0 V) ^6MGND1/^J1/V s s ' 
(0. 5V) \Zty&t>2>. Z.niZ<kr), "7-FiSiWLCD 

#Wl/^JHiMifiVss (0V) ^SBfflGND 
50 WVss' (0. 5V) l;±#U T^X^-T'U 
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^x hmmtoMmt&wnz. u-tyhiM^ 

)WZXZ>t. <t7 h^e-tM *-7)l<mm> test^ 
TLj V^MZ\LT&r). y-HH^/UO©!^ 
iHft©7'1' > 1 0 b^^ifftV s s (OV) \z 

[0219) ±mmi-m7<Dmmmtm^t)it 

[0 2 2 0] HI 0 OttSBl 0©56W<O»9O||Jfi«S 
mlT^UyZm^&Zo 01OO£#R8L*t\ dO^Jg 
««^x;H 5 ltCM^n/t^^'JTH 1 5 0 
«U7 U-T 1 5 0©»7-HiBWL§B«iS-a-*/t 
a&<D*7-F K^-fm 0<h* ^^EUTl/'l' 1 5 OCDtf -/ 
hWJBL, /B LCi^$nfct>X7>^f 1 4 4 

^^^ihi^ i52t, »«^n*^a8/xy hi 3 i 

<h, Itm&V b b SfcttSMMMfcV s s £«*AT#x 
JH5 1 K&j£TSfcg>(D^&X-f ^^132 £^fcr„ 
9J&X-T 5/ ^ 1 3 2 0— JyWI&ffi 1 ? 13 2a teftm&fg 

^IDSi 5 2®ffl*i:8«n, *oft*««»f l 3 
2 buwv; k 1 3 1 traissn, *<D#»«HF-1 3 
2 c te^x;^ 1 5 1 izmmtstiZo 7^132 

te» 1^8 9T^Lj£fc<Z)£[n|i;T&^T, fXhf-F 
-1*-7)im^<t> test K£oT$ffl)£n£,, 

[0 2 2 1 3 »ff^^TK«tS. Sttt-F 

KfcHTtexX h*— K-f*— :/;Hi*»* t e s t # 

l"Lj UU\s~e$> O^&X-f 132 CO^S^ 1 3 
2 c tt— ^ffliMH 1 13 2a t^il, 1 5 1 \Z 

BMtta£iaBi 5 iKiDft«ttvbb**HWinan 

[0222] ^^Ti8 ^ytf-etm'T 
*f*-:/;H»*** test^rHj i^wcSLbato, 

tfJ&X-f s/f 132 (D^iMF? 13 2c 

13 2bi:iIU 9i;H5DWWbK13 1* 

^MTOit^'J- ^WfeWHtlDU ^^UtMCCr 
>fX^-^J7l/7'/aWIIbn. £^T, ^X 

lCA£«^ xX K^-bW*-:/,>M§^<f> t e s t # 

tlj u^wcsnstfO* ^x;H5ii:Wftlfi 
VbbtfWJDSft*. 

[0 2 2 3] fc*5, ±tfiJSl-»8O*«0Hta-&fcii: 
[0 2 2 4] 
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mmcDfsbm m#mitztfk&szwiz&n\,*. v^bm 
z&i&m&J: v <bm^mmzmi&-rz>&.5 cl^ot, 

[0 2 2 5] 2 1 <0*9iTrtt* bf-yhftt^^U 

ir ;p <t ± > x 7 > 7<d{& v s<)i<Dm& <d <i y & mmm 

[0 2 2 6] m#m2 2\Ztik2>5&WlZ&tlll, ir>XT 
>y<D^li^fC> t>X7>7 r ffii7<>Ofil/^KO 

[0 2 2 7] i*«3 7i:«58«i:j;nn ir>X7 

[0 2 2 8] «*3I4 1 fc«-5«»»Tfci, fcfy 
U t^tt>X7>^fi!/^tti©7'f >€»Jfi 
m&<kK>bm<TZ>th'blz. Bl/^Sft$W^ 

[0 2 2 9] ffijjtms Ofc«S38MTtt, ¥3M*«1B<0 

[0 2 3 0] fl|*9i5 

[0 2 3 1] Bt^jgs 2»C«**M7?«, ig^^tlfc^ 

[0 2 3 2] 3 (Ctt«ff9r?tt. ^^EU-fe^CD 

K \t> mvL \z mm $ u ^^mttco ^ -r > & 

tC3fi*I-r^« l^ot, -?-7\>mz<Dfr**:0±)MD 
[0 2 3 3] «»*«5 5JC«*»MTtt. ^^EU-fe^KO 

50 RjrrscoT, xx h^f^o^^^eu-ir^co^^x^— 
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[0 2 3 4] »*15 7l:«4»«m **V±JM> 

[BBOBVftHtt] 

[01] «««tC©»flO***#ltl/tRWt5 10 

[0 2] SB 1 1 SHBWSr^-riHlBET* 

[0 3] B2<B»f£&RWTS&fc©^A^*--h 

[04] SB 1 <2^BJcOSB2^MW£^t-0&0T& 
£. 

[0 5] ^2 O^BjOjg 1 **W£*-r[HlB0T& 

[06] ^2(^^e^CDB2^ttCT : £:^-r[Hl^0T^ ^ 

[0 7] |g 2 03&HJOSB 3 $ZlfcMZ7X-?[°\&m'V& 

[0 8] £2oBH(D£4ft£M&K?BBB?fe 

[0 9] 0 8 (Di!)f^^^0J-r*fes6<D^'f A^r- h 

[010] sn 3 (omuom i **«*^-rniKigiT* 
[0ii] 01 ofc^Lfc^is«©»fp*Kwr*fc a? 

[012] ^3 <D&m<Dm 2 *JEM£^T®MH2IT* 
*. 

[013] 01 2©»MK99tSfc*©^^fA5 1 t 

[014] SB 3 <D%W<D& 3 £]K01l0>»ff;£R91-r * 
fcft CD * -f A 5^ — h T * . 
[015] SB4 <Z>fgej§<DSB 1 §fcM0U£^TlHlB&0T& 

[016] 015 CDX-f yfBBO" «^T0T* 40 

[0 17] 01 5<0ftfP£R9iT*&a&©$'<A^* 

[018] m4<D&m<D#2nitem&mi-7ny#& 

[019] 01 8fC^bfcX-f s^BB©— Me^T 
lelBB*C&£«» 
[0 2 0] 01 8(Z>»fP&KWf*fc«)0^-f A^i- 

[021] »4o«m©fl!3*ikMonfp«Rn'r<& 50 



[022] »5<o*wo*i*«#y&*-riaiBigTf* 

[0 2 3] S6fl!>nno»lftlBfl€^ a rBrBB a r* 

[02 4] 02 3©»«s£RWT*fcfc©*'r A3 1 * 

[0 2 5] B6©JgWO»2SS*|fy&^r|5lBBT?* 

[0 2 6] £6 0R9l0B3XffM£*rBBBT« 

[02 7] 02 6<0»fP*RWrSfe«6C!)^-f A^V 

[0 2 8] »6©56WO*4^JS«*^riHlBBT* 

[0 2 9] »6©*WO»5Safi«^riHlBBT?* 

[0 3 0] »6 0)»W©B6*lfiWS^riHlBBT* 

[031] sb 6 aimm^ 7 *Bfy«^risiBBT* 

[0 3 2] «6 0>Blfla}«8ldtM««rBBBT» 

[03 3] 03 2CD^lx>h^>^$itKIUK«!:LT 

[0 3 4] * W>h-fe>1?-<0«&©«4^"riHlBBT» 

[0 3 5] *>>h-fe>U-<osefc«ca0i|&^T[5lB 

[036] hXf'J S/Xttttettfcttfc* 1/ > hir > 

•y-<7)0gS0T^^)o 

[0 3 7] Beo^&^^EU-feJKOT 5 — ^©«J9» 

[0 3 8] * 6 U:/P**r£K:B« 

[0 3 9] m6<Df&W&&**:V7ny>?z:t\zmm 

[0 4 0] S 6 ©5fiW*»^ * U y ^ tlffl Lfc 

[04 l] »6©*W*4**U:/n«y*lcBJflUfc 

[042] SB 7 oBRoB 1 BMfl««rBBBT« 

[04 3] 0 4 2JC^b&*«0!l©»^S:RK-r-5>S: 

[0 4 4] ^^eU^O-^^lxy^a^HBBOB 

n*«B*R9rr«fc*oBT*«. 

[04 5] ^7(D^HJ(D^l^JS^JO^rffi0Tafe^ o 

[04 6] fx^Jra-yHlAXi, J, k<D*^B 
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[04 9] 3 7 A S F U/L il^iHI^^ ^fBlT 

[050] C S Le^«r»^t"*HlttBIT&*. 

[051] 25 7 (D&W<D® 2 ^0lJ£^T[§IB0T£> 

10 

[05 2] 0 5 1 ©^JS«OSM^*KM-r ZTzVXD* 

[05 3] ^7 (DKWOm 3 jK"TlsI»EIT& 

[054] 05 3\zttVitm»m<owift&mi-rzt± 

£> <E> ^ -f A ^ — h T & £ o 

[055] s& 7 (D&wom 4 *«ws^-riii»iaT* 

[0 5 6] 13 5 5^3Klxfc*««(OftfP&ittM"r*fc 

[0 5 7] »8<05BM©JHS&K^"rSfci&<DiaT?» 

[0 5 8] JBSOSftMJC^^Ty-HISO^XWy 

[05 9] !f£ 8 <DftW<Dm 1 SMBflHBas"* 0&0T& 
«. 

[0 6 0] 05 9t^Lfc5ijWi^tc*^s i cmrm 

[0 6 1] 0 5 9iC*lfc^fflC:*m*£9*JEE0> 

[0 6 2] 13 5 9lC^LfcS^mjE£fg£T*fc«>C0 
^mj£^llI^co-^|$:^-rm^IlI^0T$>^o 

[0 6 3] 0 6 2fc^U&S*«JE«^lHB<oafi«l 

[0 6 4] 0 6 2{^LfcS2pm£E^lHl»<Z)$6^ 

[06 5] 064 IC^Lfc»P«BE*±®tt©IMl2£ 

[0 6 6] *Jp«JE*&|ll»0*-6fc*B<Z)«ft^-ria 

[0 6 7] 6 fc-t 

-rims&0-e&£ o 

[06 8] ^y^ft«fflLT^ftVii:*fc, U71/7 

\z i,fcmMM<D\B\&m*v& z>o 

[06 9] 06 S<DW}ft&mWr*1Z!b<D*'f A3 1 * 

[07 0] 06 8 ©HftsfcMHrSfcao^-f 

[07 1] ^y^©*«ffll»fcitt««fi«^lalttt# 50 



[07 2] *««fl^*@»©-«lft*-rHT**. 

[073] #je«e«^ihii«<o— ws^-rtaT*«. 

[0 7 4] JS8<D*W&m>fc»&<Z>LS I f*l£($T<7) 

[07 5] S& 9 <DRW<D— ^JfiM&^-rST&S. 

[076] 07 5 K^Ufc»|5«JEV reftV-h 

[07 7] 07 6lC^L&»S&h^>^**lCfW. 

[0 7 8] 0 7 5iC^bfc**«©SkA«Sr^TiaX 

[079] 9 ©*^©«0*Jfi«*^TIaIttiaT* 

-So 

[0 8 0] 07 8 fc^Lfc«©&&«£^TeiT!* 

[08 1] 08 0 fC^Lfc^J<DBfi:^S:^*r0-C* 

So 

[082] iio <omw<Dm i cD*n«**-riaii:/ 

[0 8 3] 08 2 tz^hfcn&mcomft&fow-rziz 

[0 8 4] mi 0©RE©*2©*fc«fc*THK:/ 

[0 8 5] H8 4IC^bfc*««©WHGND^^ 

[086] S10 <Dmm<Dm 3 0*JS«*^TI1IIS^ 

[0 8 7] mi 0 0)»M©Sl4(OS6JS«&^rieI»^ 

[08 8] 0 8 1 <DmMm<DMfr*mm'r zft#><D* 

[089] si i o ©shh©* 5 (Dmmm&T&'rmft? 

[09 0] 08 9fc»bfc*lt«f»©«JlX-f 

-tihi&0t&*o 

[091] fg i o (o&mvm 6 ©^«s«*^-riiiB^ 

[092] 091 \z7*vitnmM<DEmtk±m-cto 

[0 9 3] t>X7>^Sttft«*S0Nl Zthtl? 

[0 9 4] t>X7>^«ttftBtS0N2€Hl*T 

[09 5] 09 2 K^L&«<0»A0!l&^0T?* 

[096] » i o <D«ia<o* 7 ©*js«&^-rsas*t 

*0T&£<, 

[0 9 7] 09 6 K^Lfc0y<Defc&^£3nT0T& 
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[0 9 8] mi 0CO«W©»8©*«W£^T®te^ 
ny#0-?&£o 

[099] 098 tZ^Ufc^MW<0»fP«lttWr*fc 
[0100] $10 (DftWCDm 9 <©*jB««r^-rn«» 
[0101] &*<D*m&* * »J "fcJl'T K O0&0 
[010 2] 010 1 KSLfc^tUt^HOl 



70 



54 



[W-^OI&W] 

2, 4, 1 3 t>X7>^, 5 rtffiUFtt, 7 * 
^>^©», 8 MMMHlft. 9 HHttSg^Iel 
^ 10 7— HH^-fA, 11 ntf^ri— *\ 12 
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